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In  perforating  wounds  of  the  skull,  it 
may  be  necessary  to  trephine  in  order  to 
reach  fragments  of  the  internal  table,  which 
is  always  more  extensively  comminuted 
and  depressed.  The  bullet  at  the  same  time 
may  be  discovered.  In  cases  where  frac¬ 
ture  of  the  internal  table  only  is  suspected, 
a  diagnosis  cannot  be  made,  and  expectant 
treatment  must  be  adopted.  In  contusion 
or  wound  of  the  brain,  the  chief  thing  is  to 
purify  the  part  thoroughly,  keep  the  patient 
at  rest  on  a  low  diet,  and  apply  cold  to  the 
head.  Beyond  this,  there  is  in  the  first 
instance  but  little  to  do,  and  later  on  but 
little  can  be  done.  Should  an  abscess  form, 
the  evacuation  of  the  pus  affords  the  only 
prospect  of  recovery. 

In  cases  of  compression,  when  the 
symptoms  are  due  to  haemorrhage,  an 
attempt  may  be  made  to  discover  the  source 
of.  the  bleeding,  and  for  this  purpose  the 
external  wound  may  be  enlarged  and  also 
that  in  the  bone.  The  blood-clot,  however, 
should  not  be  interfered  with.  In  progres¬ 
sive  haemorrhage  blood-letting  is  sometimes 
useful.  The  ligature  of  the  common  carotid 
on  the  injured  side  is  an  operation  likely  to 
be  of  only  temporary  benefit.  Where  the 
symptoms  of  compression  depend  on  de¬ 
pressed  fracture,  the  depressed  fragments 
of  bone  should  be  elevated  or  removed. 

Gunshot  Injuries  of  the  Spine. — In 
these,  as  in  head  injuries,  the  matter  of  first 
importance  is  the  degree  of  damage  to  nerve- 
tissue.  Injury  of  the  spine  is  very  gener¬ 
ally  complicated  with  wounds  of  the  chest, 
neck,  or  abdomen.  Otherwise  the  mortality 
varies  with  the  part  of  the  spine  wounded. 
The  higher  up  the  injury  is,  the  greater  the 
mortality.  Gunshot  fracture  of  the  spine 
is  always  serious,  especially  when  it  in¬ 
volves  the  bodies  of  the  vertebrae.  When 
recovery  does  take  place,  the  transverse  or 
spinous  processes  are  alone  affected.  Con¬ 
cussion  of  the  spine  and  temporary  paralysis 
may  be  produced  by  shell-explosion,  but 
frequently  some  further  injury  has  been  in¬ 
flicted.  Wounds  of  the  spine  from  heavy 
projectiles  nearly  always  prove  rapidly 
fatal.  Very  few  injuries  of  the  cervical 
spine  have  recovered,  and  in  these  the  in¬ 
jury  was  confined  to  the  spinous  processes, 
and  was  followed  in  all  the  cases  by  stiff¬ 
ness  of  the  neck,  with  paralysis  of  the  arm. 

Associated  with  gunshot  injury  of  the 
dorsal  spine  there  is  frequently  a  penetrat¬ 
ing  wound  of  either  the  chest  or  abdomen, 
followed  by  speedy  death.  When  the  pro¬ 
cesses  or  laminae  only  are  involved  the 
fatal  termination  is  protracted,  death  taking 
place  from  secondary  causes.  Ilecovery 
VOL.  1. 


most  frequently  ensues  in  fractures  of  the 
lumbar  spine.  Seventy  cases  were  observed 
in  the  American  war,  but  in  these  the  pro¬ 
cesses  of  the  vertebrae  were  the  parts  injured. 
I11  many,  paralysis  continued  for  the  re¬ 
mainder  of  life  ;  in  others  there  were  re¬ 
peated  abscesses,  exfoliations  of  bone,  and 
sinuses.  I11  a  few  cases  the  bullet  lodged 
either  in  the  spinal  canal  or  the  bone.  In 
three-fourths  of  the  cases  of  fracture  of  the 
spinal  column  the  cord  was  injured  at  the 
same  time.  There  are,  however,  no  reliable 
statistics  of  the  frequency  of  the  various 
kinds  of  injury.  The  symptoms  may  be 
immediate  or  secondary,  and  their  character 
will  depend  on  the  portion  of  the  cord  in¬ 
jured.  They  may  come  on  after  an  in¬ 
terval  of  weeks,  months,  or  even  years. 

In  some  cases  the  cord  will  be  merely 
contused,  a  kind  of  injury  more  frequent 
than  is  commonly  supposed,  producing 
symptoms  dependent  on  the  particular 
region  involved.  In  other  cases  the  cord 
may  be  compressed  by  an  extravasation  of 
blood,  or  a  fragment  of  bone,  or  an  em¬ 
bedded  projectile.  Here,  also,  the  symp¬ 
toms  will  depend  on  the  particular  part 
which  has  been  wounded.  In  a  few  cases, 
when  the  cord  has  not  been  permanently 
damaged,  if  the  cause  of  the  compression 
can  be  removed  recovery  may  follow  ;  but 
in  those  cases  which  do  not  terminate 
fatally  the  usual  result  is  permanent 
paralysis,  complicated  by  bedsores  and 
chronic  catarrh  of  the  bladder.  When  the 
injury  is  inflicted  from  behind,  the  gunshot 
track  will  be  short ;  but  from  in  front  it  is 
necessarily  long,  and  the  nature  of  the  in¬ 
jury  difficult  to  diagnose,  complicated  as  it 
probably  will  be  with  perforating  wound  of 
the  thorax  or  abdomen.  The  cord  may  be 
either  partially  or  completely  divided,  and 
there  will  always  be  more  or  less  extravasa¬ 
tion  of  blood.  When  the  cord  is  completely 
divided,  the  reflex  excitability  will  be  in¬ 
creased.  The  nature  and  extent  of  the 
paralysis  are  generally  sufficient  to  estab¬ 
lish  a  diagnosis. 

With  injury  in  the  region  of  the  lumbar 
spine  there  will  be  loss  of  sensation  and 
motion  in  the  lower  extremities,  retention 
of  urine  in  the  first  instance,  followed  by 
stillicidium,  incontinence  of  faeces,  and 
priapism.  The  upper  extremities  are  un¬ 
affected. 

In  the  dorsal  region  there  is  dyspnoea 
from  paralysis  of  the  abdominal  and  inter¬ 
costal  muscles,  and  if  the  lesion  be  in  the 
upper  part  of  dorsal  spine,  the  upper  ex¬ 
tremities  are  involved  as  well.  The  tem¬ 
perature  in  the  paralysed  parts  is  at  first 
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increased.  The  functions  of  the  bladder 
and  rectum  are  generally  interfered  with ; 
priapism  is  infrequent  ;  bedsore  is  prone 
to  form  at  all  points  where  pressure  exists. 

In  the  cervical  region  the  upper  and 
lower  extremities  are  paralysed,  there  is 
difficulty  of  swallowing,  difficult  respira¬ 
tion  ;  inequality  of  the  pupils  is  occasion¬ 
ally  observed ;  there  may  be  increase  of 
temperature  in  the  paralysed  parts. 

Injury  to  the  cord  itself  is  fatal  sooner 
or  later  almost  without  exception, — in  the 
upper  cervical  region,  after  a  very  few  days, 
from  interference  with  respiration ;  in  the 
lower,  seldom  later  than  the  first  week. 
Only  in  the  lumbar  region  may  the  patient 
live  a  few  months.  Death  generally  takes 
place  from  suppurative  meningitis  or  from 
exhaustion. 

Gunshot  Injury  of  Nerves. — Wound 
of  the  cerebral  nerves  is  very  rare,  except 
in  conjunction  with  other  severe  injury. 
Branches  of  the  fifth  are  sometimes 
wounded,  and  also  the  facial  nerve.  The 
pneumogastric  has  been  sometimes  divided 
in  the  neck,  generally  with  an  immediately 
fatal  result,  from  wound  of  the  adjacent 
vessels  ;  otherwise  the  respiration  becomes 
slow  and  laboured,  the  voice  is  lost,  the 
pupil  on  the  injured  side  contracted,  and 
pneumonia  supervenes. 

In  wounds  of  the  extremities,  the  great 
nerve-trunks,  as  a  rule,  escape ;  they  are 
elastic  and  protected  by  their  sheath,  but 
one  of  them  may  be  lacerated,  completely 
divided,  or  more  or  less  contused.  In  these 
cases,  if  any  foreign  body  be  found  pressing 
on  the  nerve,  it  must  be  removed.  If  the 
nerve  be  wholly  or  partially  divided,  the 
seat  of  injury  should  be  exposed;  the  in¬ 
jured  part  must  be  excised,  and  the  cut 
ends  sutured  together  with  fine  carbolised 
silk,  as  was  first  recommended  by  Nelaton 
in  1864.  It  does  not  seem  a  matter  of 
much  importance  whether  the  suture  be 
passed  merely  through  the  sheath,  or 
through  the  nerve -substance  as  well.  Re¬ 
storation  of  function  has  followed  in  a  large 
proportion  of  cases.  In  some,  atrophic 
changes  have  occurred  even  after  apparent 
recovery.  Where  the  first  attempt  ends  in 
failure,  a  second  may  be  made.  Galvanism 
should  be  employed  at  an  early  period  to 
stimulate  the  atrophied  muscles.  The  fre¬ 
quency  of  injury  to  the  nerve-trunks  is 
much  greater  in  the  upper  than  the  lower 
limb.  In  the  latter  the  sciatic  nerve  is 
most  frequently  damaged,  in  the  former  the 
brachial  plexus  or  median  nerve. 

Gunshot  Wounds  of  the  Eye. — Dur¬ 
ing  the  Franco-German  war  these  amounted 


to  10  per  cent,  of  the  total  number  of  w  ounds. 
In  regard  to  impairment  or  loss  of  function 
the  vulnerability  of  the  eye  stands  high. 
It  may  be  directly  injured  by  the  projectile, 
or  contused  or  burst  through  the  medium 
of  adjacent  parts.  If  penetrated  by  a 
pellet  of  shot  or  fragment  of  bullet,  the 
sight  is  invariably  lost,  either  by  the  escape 
of  the  contents  of  the  eyeball  through  the 
wound,  or  the  subsequent  intense  inflamma¬ 
tion  which  sets  in.  The  sight  is,  as  a  rule, 
destroyed  by  gunshot  injuries  ;  a  less  severe 
injury  may  induce  traumatic  cataract,  iritis, 
or  glaucoma.  Sympathetic  inflammation 
of  the  other  eye  is  a  frequent  and  serious- 
result  of  damage  to  one.  Gunshot  injury, 
as  a  rule,  destroys  the  eye,  and  enucleation 
becomes  necessary  to  avert  the  occurrence 
of  sympathetic  ophthalmia. 

Gunshot  Injury  of  the  Ear. —  These 
injuries  are  very  rare,  and  are  usually 
associated  with  damage  to  other  organs. 
In  some  cases  the  sense  of  hearing  is  tem¬ 
porarily  or  permanently  damaged  by  the 
explosion  of  shells  in  close  proximity, 
causing  rupture  of  the  membrana  tympani. 
In  a  few  cases  the  mastoid  cells  have  been 
opened,  or  a  fracture  traverses  the  middle 
ear.  The  ear  has  frequently  been  injured 
by  wounds  inflicted  from  the  mouth.  In¬ 
flammation  and  suppuration  in  the  bone 
are  frequent  and  dangerous  consequences, 
as  the  inflammation  may  spread  inwards 
at  any  time  to  the  brain.  The  external 
ear  may  be  torn  off  in  part  or  altogether. 
The  detached  portion  should  be  sutured. 
After  gunshot  injury,  however,  the  damaged 
portion  generally  sloughs  off. 

Gunshot  Wounds  of  the  Face. — Very 
extensive  wounds  of  the  nose  and  cheek, 
followed  by  great  deformity,  are  the  result  of 
gunshot  injury.  Much  maybe  done  to  relieve 
the  condition  of  the  patient  by  subsequent 
plastic  operation.  Lacrymal  fistula  may 
occur,  or  fistula  from  injury  to  Steno’s 
duct,  or  facial  paralysis  from  division  of 
the  portio  dura.  Gunshot  fracture  of  the 
upper  jaw  is  a  serious  accident.  Death  from 
haemorrhage  frequently  occurs  in  the  first 
instance,  and  pyaemia  and  erysipelas,  sinuses 
with  prolonged  discharge,  and  exfoliation 
of  necrosed  bone  are  common  after-conse¬ 
quences.  Gunshot  fracture  of  the  lower  jaw 
is  three  times  more  frequent,  and  in  some 
respects  more  serious,  than  fracture  of  the 
upper  jaw.  The  large  number  of  cases  re¬ 
corded,  however,  in  the  American  reports, 
prove  the  risk  of  life  to  be  about  equal  in 
the  two  forms  of  injury,  the  mortality 
after  gunshot  wound  of  the  upper  jaw  being 
8T  per  cent.,  and  of  the  lower  jaw  8*3. 
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Any  loose  fragment  should  in  the  first  in¬ 
stance  be  removed ;  a  piece  of  moulded 
pasteboard  applied  over  the  chin  and  seemed 
by  a  four-tailed  bandage.  Suppuration  is 
always  abundant,  but  extensive  necrosis  is 
rare.  The  mouth  should  be  frequently 
washed  out ;  iodoform  is  an  excellent  ap¬ 
plication  in  all  cases  of  buccal  wound. 

Secondary  haemorrhage  has  proved  ex¬ 
ceedingly  frequent  and  difficult  to  control, 
after  injury  to  the  face.  The  carotid  artery 
has  been  tied  in  many  instances,  but  the 
result  has  been  most  unsatisfactory,  the 
haemorrhage  usually  recurring  and  causing 
a  fatal  termination.  The  mortality  after 
ligature  amounts  to  more  than  70  per  cent. 
In  a  few  cases  the  external  carotid  has  been 
ligatured  successfully. 

Gunshot  Wounds  of  the  Neck. — 
Those  of  the  lateral  aspect  may  involve 
the  great  vessels ;  the  pneumogastric  or 
sympathetic  nerves  from  behind.  Unless 
deep  enough  to  involve  the  spine,  a  gunshot 
wound  here  is  comparatively  unimportant. 
In  front  the  hyoid  bone,  the  larynx  or 
trachea,  may  be  injured ;  and  in  a  few  cases 
the  pharynx  or  oesophagus.  Where  the 
air -passage  is  opened  the  symptoms  are 
evident.  Air  escapes  from  the  wound,  and 
probably  there  is  emphysema  in  the  neck. 
Power  of  speech  would  be  lost,  there  would 
be  difficulty  of  breathing  and  swallowing, 
and  risk  of  asphyxia  from  inflammatory 
swelling,  or  from  deep-seated  inflammation 
in  the  neck.  Laryngeal  or  tracheal  stenosis 
may  occur  from  subsequent  cicatricial  con¬ 
traction,  necessitating  tracheotomy  and  the 
permanent  wearing  of  a  canula.  The  pro¬ 
gnosis  is  in  these  cases  unfavourable. 

In  all  cases  of  injury  of  the  larynx  and 
trachea  the  patient  must  be  kept  quiet ; 
sudden  oedema  may  necessitate  tracheotomy. 
When  a  foreign  body  in  the  neighbourhood 
of  these  organs  interferes  with  respiration, 
and  cannot  be  safely  removed,  the  earlier 
tracheotomy  is  done  the  more  favourable  is 
the  prognosis.  Superior  tracheotomy  is 
the  easier  method.  An  elastic  catheter,  a 
drainage-tube,  or  the  end  of  a  large  silver 
catheter,  may  be  used  in  case  of  need  in 
place  of  a  canula. 

Gunshot  wound  of  the  oesophagus  is  very 
rare,  and  nearly  always  associated  with 
damage  to  other  important  structures  in  the 
neck.  The  bullet  may  traverse  the  tube, 
making  two  openings  in  it,  or  tear  a  portion 
completely  away.  Fracture  of  the  spine, 
and  injury  to  the  cervical  vessels  and  nerves 
are  frequent  complications.  Swallowing  is 
usually  very  difficult  or  impossible.  The 
prognosis  is  bad,  death  taking  place  from 
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haemorrhage,  asphyxia,  or,  at  a  later  period, 
from  diffuse  cellulitis  in  the  neck,  pneu¬ 
monia,  secondary  haemorrhage,  or  exhaus¬ 
tion.  A  few  have  recovered  with  a  per¬ 
manent  fistula  and  traumatic  stricture.  In 
gunshot  wounds  of  the  oesophagus  the 
nutrition  of  the  patient  is  the  chief  diffi¬ 
culty.  He  should  be  fed  by  the  mouth  if 
possible,  or  else  through  the  wound  with  a 
tube. 

Gunshot  Injuries  of  the  Thorax.- — 
The  proportion  of  these  to  the  total  number 
of  wounds  varies  in  different  wars  from  1 
in  10  to  1  in  16.  The  latter  was  the  pro¬ 
portion  in  the  Crimea.  In  the  American 
war  it  was  1  in  12.  In  1870,  before  Metz 
and  Strasburg,  it  was  1  in  12.  The  ratio 
of  non-penetrating  to  penetrating  wounds 
varies  from  25  to  53  per  cent.  In  the  Crimea 
penetrating  wounds  amounted  to  31  per 
cent,  of  the  chest  wounds,  during  the  Ameri¬ 
can  war  to  42  per  cent.,  and  among  the 
Prussian  wounded  in  1864  to  53  per  cent. 
During  the  war  of  1870-71  different  ob¬ 
servers  estimated  the  percentage  at  from 
44  to  89  per  cent.  The  nearer  the  hospital 
is  to  the  battlefield,  the  more  numerous  the 
penetrating  wounds  of  the  chest  received 
into  it  will  be. 

In  uncomplicated  gunshot  wounds  of 
the  superficial  parts  covering  the  chest  the 
mortality  is  very  small,  probably  not  more 
than  one  per  cent.  They  seldom  occasion 
much  pain  or  cause  implication  of  the  lung. 
They  heal  slowly,  on  account  of  the  mo¬ 
bility  of  the  chest-wall,  especially  when  of 
the  variety  called  seton  wounds.  It  is 
not  uncommon  to  find  the  ball  or  frag¬ 
ments  of  cloth  or  other  foreign  substances 
lodged.  In  a  certain  number  of  cases 
the  ribs  were  injured  without  opening 
the  pleural  cavity,  or  directly  injuring  its 
contents.  In  many  instances  these  cases 
did  well,  but  they  were  often  complicated 
with  pleuritis  or  pneumonia  from  the  irri¬ 
tation  of  the  fractured  bone,  or  abscess  and 
necrosis  taking  place.  The  scapula  and 
clavicle  as  well  as  the  ribs  may  be  fractured 
without  the  pleura  being  penetrated. 

Penetrating  Wounds  of  the  Chest. — 
Penetrating  wounds  may  take  place  either 
with  or  without  fracture  of  the  ribs.  The 
projectile,  when  small,  may  pass  between 
two  ribs  without  injuring  them.  This  was 
found  to  be  not  infrequently  the  case  with 
the  chassepot  bullet  during  the  war  of  1870, 
but  the  needle-gun  bullet  invariably  frac¬ 
tured  the  ribs,  and  so  did  the  Russian 
Berdan  ball.  Fracture  of  the  ribs  at 
the  entrance-wound  takes  place  in  the  ma¬ 
jority  of  cases,  and  greatly  enhances  the 
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severity  of  the  injury,  as  fragments  of  bone 
are  generally  carried  in  with  the  ball,  and 
seriously  damage  the  lung.  At  the  wound 
of  exit  fracture  of  the  rib  is  of  less  im¬ 
portance.  In  a  few  cases  the  pleura  has 
been  found  wounded  without  injury  to  the 
lung.  Several  cases  of  this  kind  were  ob¬ 
served  during  the  war  of  1870.  It  is  pro¬ 
bably  caused  by  the  bullet  striking  tangen¬ 
tially  or  at  a  slow  velocity.  Klebs  mentions 
a  case  in  which  the  ball  traversed  the  right 
pleural  capity,  entering  in  front  on  a  level 
with  the  fourth  rib  and  emerging  opposite 
the  tenth,  behind,  without  wounding  either 
the  lung,  pericardium,  or  diaphragm.  The 
nature  of  such  an  injury  would  be  impos¬ 
sible  to  diagnose  during  life. 

Penetrating  gunshot  wounds  of  the  chest 
may  not  only  be  associated  with  fracture  of 
the  ribs,  but  very  frequently  with  fracture 
of  the  scapula  as  well ;  less  commonly,  the 
sternum  or  clavicle.  Fractures  of  these 
bones  are  very  serious  complications,  as 
fragments  of  them  often  lie  embedded  in 
the  lung  and  produce  most  extensive  sup¬ 
puration.  The  bullet  may  traverse  one 
pleural  cavity  from  side  to  side,  or  both 
pleurae.  It  may  lodge  m  the  lung-tissue, 
the  wall  of  the  chest,  or  the  body  of  a 
vertebra;  or  pass  through  the  diaphragm 
and  wound  the  abdominal  viscera. 

The  diagnosis  of  a  wound  penetrating 
the  pleural  cavity  and  wounding  the  lung, 
which  it  does  in  the  great  majority  of  in¬ 
stances,  is  generally  sufficiently  clear.  Air 
passes  in  and  out  through  the  wound.  There 
will  be  always  more  or  less  dyspnoea  pre¬ 
sent,  and  in  some  cases  this  is  exceedingly 
urgent.  Haemoptysis  is  by  no  means  a  con¬ 
stant  symptom  of  wounded  lung.  Probably 
it  does  not  occur  in  more  than  one-fourth 
of  the  cases  ;  indeed  during  the  American 
war  it  was,  it  is  stated,  present  in  only  five 
or  six  per  cent.,  but  when  observed  it  will 
afford  valuable,  although  by  no  means  con¬ 
clusive,  evidence  of  the  nature  of  the  injury. 
Pneumothorax  is  always  present,  and  col¬ 
lapse  of  the  lung,  unless  the  pleural  surfaces 
be  adherent  at  the  seat  of  injury.  Haemo- 
thorax  is  an  almost  constant  consequence 
of  injury  to  the  lung.  It  is  very  variable  in 
amount ;  in  many  cases  it  will  be  very  slight, 
from  the  collapse  of  the  lung  closing  the 
wounded  vessels,  in  others  the  blood  may 
fill  the  pleural  cavity. 

The  symptoms  of  haemothorax  are  fre¬ 
quent  laborious  respirations  and  orthopncea. 
There  is  urgent  anxiety  and  distress,  the 
patient  turns  about  or  can  only  rest  on  the 
injured  side ;  great  sense  of  constriction 
around  base  of  chest.  There  is  also  evidence 


of  loss  of  blood,  pallor,  cold  surface,  fr  equent 
small  pulse,  or  there  may  be  complete  col¬ 
lapse.  The  percussion  note  is  dull  and  the 
respiratory  murmur  absent,  the  ribs  sepa¬ 
rated,  the  hypochondrium  prominent.  Sur¬ 
gery  has  hitherto  availed  but  little  to  relieve 
the  urgency  of  the  symptoms.  The  question 
of  reopening  the  wound  or  keeping  it  closed 
is  a  disputed  one.  Cold  should  be  applied 
to  the  chest  and  warmth  to  the  extremities. 
Only  when  the  symptoms  become  very  ur¬ 
gent  should  the  wound  be  reopened.  The 
intrathoracic  pressure  may  of  itself  stop 
the  bleeding.  Subsequent  symptoms  must 
be  treated  as  they  arise.  Enrphysema  after 
penetrating  wounds  is  uncommon,  occur¬ 
ring  perhaps  once  in  every  200  cases.  It  is 
usually  limited  to  the  neighbourhood  of  the 
wound ;  very  rarely  is  it  of  any  great  extent. 

The  fatality  of  penetrating  gunshot 
wounds  is  very  great.  A  large  proportion 
quickly  die  upon  the  field.  Where  both 
pleural  cavities  are  involved,  or  the  heart 
or  its  great  vessels  wounded,  death  will 
be  always  instantaneous.  Amongst  those 
treated  in  hospitals,  more  than  half  termi¬ 
nate  fatally  in  the  first  few  days  from  acute 
inflammatory  processes  in  the  lung  and 
pleurae  ;  others  who  survive  this  period  die 
from  fever  and  exhaustion,  the  result  of  the 
septic  changes  in  the  fluid  contained  in  the 
cavity  of  the  wound ;  while  in  many  cases 
of  so-called  recovery  there  are  sinuses  con¬ 
stantly  discharging,  necrosis  of  portions  of 
rib,  empyema,  chronic  cough,  and  other  evi¬ 
dence  of  lung-mischief.  The  mortality  pro¬ 
bably  is  not  less  than  70  to  75  per  cent. 

In  a  few  favourable  cases  the  wound 
will  heal  under  a  scab,  and  this  led  to  the 
practice,  proposed  by  Surgeon  Howard  dur¬ 
ing  the  American  war,  of  hermetically  seal¬ 
ing  perforating  gunshot  wounds  of  the  chest. 
All  accessible  foreign  bodies  and  fragments 
of  bone  having  been  removed,  the  edges  of 
the  wound  are  pared,  sutured  together,  and 
covered  with  lint  saturated  in  collodion.  In 
69  cases  treated  in  this  way,  the  lung  being 
wounded  in  all  but  15  of  them,  recovery 
took  place  in  27 — a  mortality  of  68  per  cent. 
The  mortality  is  not,  perhaps,  excessive,  es¬ 
pecially  as  two-tliirds  were  believed  to  be  as¬ 
sociated  with  lung-injury;  but  the  American 
reporter  thinks  that,  in  many  of  these  cases, 
the  evidence  of  wounded  lung  and  perfora¬ 
tion  of  thorax  is  quite  insufficient ;  besides, 
in  many  of  the  so-called  cases  of  recovery, 
interminable  sinuses,  necrosis,  empyema, 
chronic  cough,  and  other  evidence  of  lung- 
mischief  remained.  Sometimes  occlusive 
treatment  relieved  the  dyspnoea  and  the 
more  urgent  primary  symptoms,  with  tern- 
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porary  improvement  as  a  result.  But  the 
careful  examination  of  the  evidence  proves 
that  this  plan  has  not  lessened  the  mor¬ 
tality,  and  has  been  sometimes  attended 
by  disastrous  consequences.  Fragments  of 
clothes  and  other  foreign  bodies  are  sewn 
up,  and  blood  and  fluid  accumulate  and 
decompose  in  the  interior. 

The  fatality  of  gunshot  wounds  really 
perforating  the  lung  is  very  great.  In  un¬ 
favourable  cases  pneumonia  follows  more 
frequently  than  is  commonly  supposed, 
though  by  no  means  invariably,  especially 
where  foreign  bodies  have  entered  and  air 
gains  free  admission.  It  is  very  fatal  when 
it  takes  place.  In  20  autopsies  by  Klebs  of 
gunshot  wound  of  the  lung,  pneumonia  was 
only  once  observed.  Probably  this  is  due 
to  the  collapse  of  the  organ.  I11  other  in¬ 
stances  an  abscess  develops  which  may  open 
into  a  bronchus  and  the  patient  recover, 
or  burst  into  the  pleural  cavity  and  pro¬ 
duce  septic  pleuritis.  Gangrene  of  the  lung 
is  rare.  Inflammation  of  the  pleura  is  often 
more  serious  than  inflammation  of  the  lung, 
as  it  so  generally  assumes  a  septic  form,  or 
an  empyema  develops,  accompanied  with 
hectic  fever  and  rigors. 

Hernia  of  the  lung,  the  result  of  gun¬ 
shot  injury,  is  very  rare.  Ouly  7  examples 
are  noted  amongst  20,000  cases  of  chest 
wounds.  No  case  was  observed  during 
the  Franco-German  war.  The  explanation 
of  its  occurrence  is  difficult  and  unsatisfac¬ 
tory.  The  tumour  moves  with  the  act  of 
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respiration.  Reduction  without  excision 
cannot  be  accomplished.  An  intercostal 
omental  hernia  may  be  mistaken  for  pneu¬ 
matocele.  The  better  course  is  to  leave  the 
tumour  alone  without  active  surgical  inter¬ 
ference.  It  may  be  protected  subsequently 
with  a  hollow  pad,  or  retract  spontaneously. 
Cases  of  hernial  protrusion  of  the  liver  and 
omentum  have  also  been  observed.  Wounds 
of  the  diaphragm  never  unite.  If  recovery 
ensue,  a  diaphragmatic  hernia  will  occur. 

Immediate  Treatment  of  Gunshot  In¬ 
juries  of  the  Chest. — If  the  wound  is  small, 
the  injury  to  the  bone  not  great,  and  no 
foreign  body  has  been  carried  in,  the  best 
course  will  be  to  treat  by  antiseptic  occlusion. 
If  extensive,  with  much  injury  to  the  bone, 
loose  fragments  and  foreign  bodies  are  to  be 
removed,  counter-openings  made,  free  drain¬ 
age  provided  for,  and  antiseptic  dressing 
applied.  If  this  fail,  frequent  washing  out 
of  the  cavity  with  warm  salicylic  solution 
must  be  adopted.  The  same  rules  apply 
for  the  extraction  of  foreign  bodies  here  as 
elsewhere.  If  the  projectile  be  lodged  in 
the  wall  of  the  chest,  it  may  be  removed ; 


if  within  the  cavity,  no  attempt  to  extract 
it  or  to  examine  the  wound  with  a  sound 
should  be  made. 

The  patient  must  be  kept  very  quiet,  in 
a  moist,  warm  atmosphere.  A  half-sitting 
posture  is  a  good  one,  with  the  body  turned 
to  the  injured  side.  Transport  is  imprac¬ 
ticable.  Formerly,  copious  blood-lettings 
were  practised ;  but  this  is  undesirable,  un¬ 
less  the  dyspnoea  go  on  increasing  and  is 
not  relieved  by  subcutaneous  injections  of 
morphia.  The  quantity  of  blood  removed 
should  be  in  proportion  to  the  strength  of 
the  patient.  In  constantly  increasing  hse- 
mothorax  bleeding  has  been  practised,  but 
it  is  better  to  lay  the  patient  on  the  injured 
side,  close  the  wound,  and  apply  ice  to  the 
chest.  To  open  the  cavity  and  evacuate 
the  blood  would  probably  renew  or  increase 
the  bleeding.  If  the  extravasation  decom¬ 
pose,  free  incisions  and  drainage  must  be 
resorted  to.  Opium  administered  internally 
gives  great  relief  in  these  cases.  Emphysema 
does  not  often  cause  great  dyspnoea  ;  it  may 
be  relieved  by  small  punctures.  Pneumo¬ 
thorax  had  best  be  let  alone  ;  in  extreme 
cases  the  wound  may  be  opened  again. 

Haemoptysis  requires  rest,  nourishing 
diet,  styptics,  and  opium  internally,  and  cold 
to  the  chest.  Serous  effusions  are  seldom 
observed,  except  after  contusions.  The  treat¬ 
ment  will  be  expectant  in  most  cases,  or 
simple  puncture  if  the  effusion  be  great  and 
cause  severe  symptoms,  or  is  not  absorbed 
after  a  few  weeks.  Traumatic  empyema  is 
more  common.  For  this  condition  free 
drainage  and  antiseptic  irrigation  must  be 
practised.  Generally  two  openings  are  re¬ 
quired.  Excision  of  the  ribs  is  a  very  old 
operation,  seldom  applied  to  cases  of  mili¬ 
tary  surgery  as  a  primary  operation.  It 
will  often  prove  useful  in  cases  of  empyema. 
A  piece  of  one  or  more  ribs  may  be  excised 
for  the  purpose  of  securing  a  freer  opening ; 
the  cavity  must  be  daily  washed  out  with 
warm  salicylic  solution  and  antiseptic  pro¬ 
tection  given.  Sometimes  the  cure  is  rapid ; 
generally  it  is  slow,  with  associated  curva¬ 
ture  of  the  spine  and  falling  in  of  the  chest - 
wall.  A  fistula  often  remains  open  for  a 
long  period.  In  two  instances  in  which 
the  writer  treated  a  gunshot  penetrating 
injury  of  the  chest  by  excision  of  a  rib  for 
subsequent  empyema,  the  result  proved 
most  satisfactory.  See  Empyema. 

Gunshot  Injuries  of  the  Abdomen. — 
These  may  take  the  form  of  contusion,  or  of 
wound  involving  the  parietes  only,  or,  lastly, 
be  penetrating,  a  variety  which  forms  more 
than  half  the  total  number.  The  projectile 
may  penetrate  and  lodge,  traverse  the  ab- 
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domen  and  emerge  by  a  second  wound,  or 
become  arrested  at  some  point  beneath  the 
skin.  As  a  general  rule  the  viscera  will  be 
injured ;  in  a  few  cases  they  escape.  Ab¬ 
dominal  wounds  may  be  complicated  with 
injuries  of  the  chest  or  pelvis.  Contusions 
occur  from  the  blow  of  a  spent  shot,  and 
may  occasion  extravasation  in  the  abdomi¬ 
nal  wall  or  cavity.  Laceration  of  the  vis¬ 
cera  occurs  in  about  1*5  per  cent,  of  these 
cases.  The  liver  or  spleen  is  the  organ 
generally  affected.  The  only  treatment  is 
an  expectant  one,  as  an  accurate  diagnosis 
is  scarcely  possible.  Wounds  of  the  parietes 
may  be  simple  or  severe.  Their  chief  im¬ 
portance  consists  in  an  associated  injury 
to  the  viscera,  or  the  spread  of  subsequent 
inflammatory  processes  in  the  interior  of 
the  abdomen. 

The  symptoms  of  injury  to  the  intestine 
are  often  indefinite.  The  contents  of  the 
bowel  may  or  may  not  escape  externally. 
There  is  always  more  or  less  extravasation 
into  the  abdominal  cavity,  which  usually 
sets  up  a  rapidly  fatal  peritonitis,  accom¬ 
panied  by  great  pain,  tympany,  vomiting, 
hiccough,  and  collapse.  In  some  few  rare 
cases  the  extravasation  may  become  en- 
capsuled,  and  an  abscess  forms,  followed 
by  faecal  fistula.  The  diagnosis  of  the  exact 
extent  of  the  injury  is  scarcely  possible, 
short  of  making  an  abdominal  section.  The 
great  majority  prove  fatal  in  twenty-four  or 
thirty-six  hours.  During  the  American  war 
the  mortality  was  83  per  cent. 

Gunshot  wounds  of  the  large  intestine  do 
not  present  any  special  symptoms.  They 
are  less  dangerous  than  those  of  the  small 
intestine,  because  the  injury  is  sometimes 
extra-peritoneal,  and,  especially  in  the  de¬ 
scending  colon,  recovery  may  ensue  after 
the  formation  of  a  faecal  fistula.  Recovery 
is  rare  after  injury  of  the  ascending  or 
transverse  colon.  Gunshot  wounds  of  the 
rectum  are  not  uncommon.  They  are 
usually  complicated  with  fractures  of  the 
pelvis  or  wound  of  the  bladder.  The  writer 
remembers  cases  of  this  kind  in  which  faecal 
matter  escaped  from  the  posterior  wound 
and  urine  from  the  anterior.  Recovery 
sometimes  takes  place,  but  diffuse  pelvic 
suppuration  is  apt  to  be  induced,  and  both 
primary  and  secondary  haemorrhage  are  very 
frequent.  In  cases  which  do  survive,  fistu¬ 
lous  openings  persist  for  a  long  period. 

Gunshot  wounds  of  the  stomach  are 
usually  immediately  followed  by  vomiting 
of  blood,  severe  collapse,  epigastric  pain, 
intense  thirst,  hiccough,  and  extravasation 
of  blood  ;  the  escape  of  the  contents  of  the 
stomach  will  depend  on  its  empty  or  dis¬ 


tended  condition  at  the  moment  of  injury. 
The  stomach  is  seldom  wounded  alone,  the 
lungs  and  diaphragm,  liver,  spleen,  or  colon 
being  generally  also  wounded.  The  injury, 
as  a  rule,  proves  rapidly  fatal.  A  few  well- 
authenticated  cases  of  recovery  are  recorded. 
Six  are  mentioned  in  the  American  report, 
and  Fischer  exhibited  a  stomach  at  the 
meeting  of  German  surgeons  in  Berlin, 
with  a  circular  cicatrix  caused  by  a  bullet 
in  the  central  part  of  the  anterior  and  pos¬ 
terior  surfaces.  The  patient  died  of  an 
attack  of  cholera  two  years  after  having  re¬ 
covered  from  a  gunshot  perforation  of  the 
stomach.  In  some  cases,  as  that  of  Alexis 
St.  Martin,  recovery  is  followed  by  a  per¬ 
manent  gastric  fistula. 

Gunshot  Injuries  of  the  Liver. — This 
organ  may  be  subcutaneously  ruptured  by 
a  blow  from  a  heavy  projectile.  Bullets 
may  produce  wounds  of  almost  any  extent 
or  variety.  The  convex  surface  is  generally 
most  frequently  injured,  and  in  some  cases 
these  wounds  may  be  recovered  from. 
Wounds  of  the  concave  surface  are  almost 
immediately  fatal.  Death  occurs  from 
severe  haemorrhage  or  rapid  peritonitis. 
In  cases  which  are  not  immediately  mortal 
an  abscess  will  form.  The  older  surgeons 
considered  this  injury  as  fatal  as  a  wound 
of  the  heart ;  but  Otis  has  proved  that  in 
a  few  instances  of  undoubted  injury  to  the 
liver  recovery  has  taken  place.  Generally 
a  fatal  result  sooner  or  later  ensues,  as  the 
injury  is  seldom  confined  to  the  liver  itself. 
Where  the  gall-bladder  is  wounded  death 
has  almost  always  followed. 

Gunshot  Wounds  of  the  Kidney  are 
not  very  common,  from  its  deeply-placed, 
protected  situation.  As  in  the  large  intes¬ 
tine,  the  injury  may  be  either  intra-  or  extra- 
peritoneal.  The  wound  may  involve  the 
cortical  portion,  the  pelvis,  the  renal  vessels, 
or  all  of  these  parts.  The  termination  is 
generally  fatal  from  peritonitis  and  haemor¬ 
rhage,  but  a  number  of  recoveries  are  re¬ 
corded.  Urinary  fistula  and  exhausting 
suppuration  continue  for  a  long  time.  The 
prognosis  is  bad,  although  the  injury  is 
probably  less  fatal  than  that  of  the  liver  or 
spleen.  The  chief  symptoms  are  haemor¬ 
rhage  from  the  wound,  blood  in  the  urine, 
shock,  pain  in  the  loins  and  testicle,  and  an 
area  of  duhiess  in  the  region  of  the  kidney. 
Persistent  vomiting  is  frequent. 

In  the  first  instance  expectant  treat¬ 
ment  is  -to  be  recommended  for  wounds  of 
the  kidney.  Many  cases  of  injury  to  the 
kidneys  during  the  last  wars  have  recovered. 
Care  must  be  taken  that  the  secretions  am 
allowed  to  escape  freely,  the  interior  of  the 
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wound  must  be  cleansed  with  carbolic  in¬ 
jections  ;  perinephritic  abscesses  diagnosed 
as  early  as  possible  and  opened  by  lumbar 
incision.  Where  the  suppuration  surrounds 
the  entire  kidney,  or  septic  symptoms  ap¬ 
pear,  it  may  be  best  to  extirpate  the  organ. 
See  Nephrectomy. 

Gunshot  Wounds  of  the  Bladder  may 
occur  in  those  parts  invested  by  peritoneum, 
or  be  extra-peritoneal.  The  former  prove 
rapidly  fatal ;  of  the  latter  a  certain  pro¬ 
portion  recover.  Excluding  those  who 
die  on  the  field,  65  deaths  (according  to 
Bartels)  took  place  in  285  cases.  The 
wound  may  either  traverse  or  merely  pene¬ 
trate  the  bladder.  Wounds  from  before 
backwards  and  from  behind  forwards  occur 
with  almost  equal  frequency.  The  latter 
appears  to  be  the  more  dangerous,  and  a 
traversing  wound  than  a  single  ojDening. 
All  cases  in  which  the  peritoneal  cavity  was 
involved  proved  fatal,  and  a  large  propor¬ 
tion  of  the  others  died  from  urinary  in¬ 
filtration  and  septic  poisoning.  About  one- 
half  are  complicated  with  fracture  of  the 
pelvis,  which  considerably  increases  the 
risk  of  life.  The  pubic  bone  is  most  fre¬ 
quently  involved,  next  the  sacrum,  then  the 
ilium,  and  least  frequently  the  ischium.  In 
many  cases  the  projectile,  a  piece  of  cloth¬ 
ing,  or  fragment  of  bone  lodges  in  the 
bladder.  If  recovery  ensue,  these  become 
encrusted  with  triple  phosphates  and  give 
rise  to  symptoms  of  calculi.  Gunshot 
wound  of  the  bladder  is  attended  by  the 
escape  of  urine  mixed  with  blood  from  the 
wound,  by  vesical  tenesmus,  great  pain  in 
the  abdomen,  groin  and  testicle ;  fever 
sets  in  on  the  second  or  third  day,  and 
urinary  infiltration  followed  by  septic  sup¬ 
puration  takes  place  in  the  pelvic  cellular 
tissue. 

It  is  essential  in  the  treatment  of  blad¬ 
der  wounds  to  make  provision  for  the  escape 
of  urine  ;  otherwise  we  adopt  expectant 
treatment.  The  rapidly  fatal  nature  of 
the  injury  when  the  peritoneal  cavity  is 
involved  does  not  permit  an  exploratory 
operation  to  be  performed.  A  permanent 
catheter  should  not  be  left  in  the  bladder, 
because  it  induces  bladder-catarrh  and  ul¬ 
ceration  of  the  mucous  membrane.  Fistulse 
often  persist  after  recovery,  and  are  difficult 
to  treat  or  cure. 

A  foreign  body  in  the  bladder  should  be 
removed  at  once.  Its  presence,  however,  is 
often  not  recognised  till  a  later  period. 
Then  it  may  be  removed  through  the 
wound  after  enlarging  it,  or  by  lithotomy. 
The  function  of  the  bladder  is  often  per¬ 
manently  damaged. 


Mortality. — In  the  field-hospitals  the 
mortality  from  perforating  gunshot  wounds 
of  the  abdomen  is  at  least  80  per  cent.,  and 
a  large  number  die  from  injury  to  the  ab¬ 
domen  on  the  field.  In  respect  of  mortality, 
the  individual  organs  stand  in  the  following 
order  : — The  most  fatal  is  injury  of  the  small 
intestines,  next  the  stomach,  the  spleen, 
large  intestine  where  invested  by  peri¬ 
toneum,  liver,  kidneys,  large  intestine  out¬ 
side  the  peritoneum,  lastly  the  rectum. 
Haemorrhage  is  the  most  frequent  cause 
of  death ;  some  appear  to  die  from  shock. 
If  the  first  period  be  survived,  septic  ab¬ 
sorption  and  general  peritonitis,  still  later 
secondary  haemorrhage  and  exhaustion,  are 
the  causes  of  a  fatal  termination. 

Treatment  of  Injuries  of  Abdomen  and 
Pelvis.  —  Gunshot  wounds  involving  the 
parietes  only  should  be  treated  antisepti- 
cally,  as  similar  wounds  elsewhere.  When 
the  peritoneum  is  simply  opened,  an  effort 
should  be  made  to  close  it  by  suture.  Any 
uninjured  organ  which  may  protrude  should 
be  cleansed  and  returned.  Protrusion  of 
the  abdominal  contents  after  gunshot  in¬ 
jury  is  very  rare.  The  traumatic  peritonitis 
which  so  commonly  ensues  may  be  treated 
by  ice,  calomel  and  opium  internally,  but 
this  will  be  all  but  useless.  Effective  drain¬ 
age,  combined  with  antiseptic  washing  out 
of  the  abdominal  cavity,  making,  if  neces¬ 
sary  a  free  incision  through  the  parietes  for 
the  purpose,  affords  better  prospects,  but 
hitherto  these  injuries  have  been  almost 
uniformly  fatal.  Isolated  collections  of  pus 
should  be  freely  opened  and  drained.  Sim¬ 
ple  blood  extravasation  should  not  be  inter¬ 
fered  with. 

When  the  stomach  is  wounded,  the 
haemorrhage  is  always  most  serious,  and 
there  is  the  additional  risk  of  extravasation 
of  its  contents.  When  a  diagnosis  can  be 
made,  the  existing  wound  in  the  parietes 
should  be  enlarged,  or  an  incision  of  suffi¬ 
cient  length  made  in  the  linea  alba  ;  then 
after  the  wounded  organ  is  fully  exposed  the 
stomach  must  be  drawn  out  and  the  wound 
in  it  closed  with  a  double  row  of  sutures ; 
the  peritoneal  cavity  must  afterwards  be 
thoroughly  cleansed  with  a  warm  antiseptic 
solution.  The  external  wound  can  now  be 
sutured,  and  the  part  dressed  antiseptically. 
Nothing  should  be  given  by  the  mouth  for 
some  days,  and  the  strength  maintained  by 
nutrient  enemata.  Opium  must  be  freely 
administered.  Although  in  civil  hospitals 
operations  on  the  stomach  have  proved 
successful,  a  like  result  is  improbable  in 
time  of  war.  Recovery  is,  however,  pos¬ 
sible.  A  gastric  fistula  is  an  unfavourable 
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result,  as  it  is  exceedingly  difficult  to  cure, 
and  interferes  with  the  nutrition  of  the 
patient.  A  flap  of  skin  may  in  some  cases 
be  transplanted  in  order  to  close  it,  or 
the  abdominal  wall  incised,  the  adherent 
stomach  separated,  and  the  opening  in  it 
closed  by  Lembert’s  sutures,  then  the  mar¬ 
gins  of  the  fistulous  track  in  the  parietes 
must  be  pared  and  united.  Several  cases 
of  recovery  are  recorded  after  this  operation. 
It  was  first  performed  by  Billroth. 

Gunshot  wounds  of  the  intestine  seldom 
come  under  treatment,  or  only  too  late  for 
effective  interference.  Where  the  injured 
intestine  is  prolapsed  and  the  wound  in  it 
small,  we  may  close  the  opening  by  suture, 
and  carefully  cleanse  all  the  parts  before 
reduction.  In  cases  where  an  injury  to  the 
intestine  is  diagnosed,  the  patient  should 
no  longer  be  left  without  an  effort  made  to 
preserve  life.  An  incision  must  be  made 
in  the  median  line,  or  the  existing  wound 
may  be  enlarged  sufficiently  and  a  search 
made  for  the  injured  bowel.  This  must 
then  be  dealt  with  according  to  the  amount 
of  damage  it  has  sustained,  either  by  simple 
suture  of  the  opening  when  it  is  small,  or 
when  more  extensive  by  resection  of  the 
damaged  portion  of  bowel  and  suture  of 
the  cut  extremities  together  by  Lembert’s 
method.  It  will  be  necessary  to  take  care 
not  to  detach  the  mesentery  from  the  in¬ 
testine  and  thus  rob  it  of  its  vascular  sup¬ 
ply.  Where  any  considerable  part  of  the 
intestine  requires  removal  a  V-shaped 
portion  of  mesentery  must  be  excised. 
Then  the  edges  of  the  bowel  and  the  cut 
margins  of  the  mesentery  are  sutured  to¬ 
gether,  every  portion  of  the  wound  puri¬ 
fied,  the  injured  part  restored  to  the  ab¬ 
dominal  cavity,  and  the  external  wound 
closed.  See  Lembert’s  Suture. 

All  parts  of  the  abdominal  cavity  into 
which  extravasation  might  have  occurred 
must  be  thoroughly  purified  with  clean 
sponges  dipped  in  a  warm  1  per  cent,  car¬ 
bolic  solution.  Thorough  cleansing  of  the 
abdominal  cavity  and  the  intestine  is  an 
important  part  of  the  operation.  If  this 
can  be  perfectly  accomplished  the  external 
wound  can  be  closed  without  inserting  a 
drain,  but  drainage  is,  as  a  rule,  necessary. 

The  operation  of  suturing  a  piece  of 
wounded  intestine  and,  still  more,  resecting 
it,  lasts  a  long  time.  The  patient  must  be 
kept  warm,  the  intestine  protected  by  com¬ 
presses  wrung  out  of  warm  3  per  cent,  car¬ 
bolic  solution,  frequently  changed.  After¬ 
wards  ether  injections  may  be  given  to 
prevent  shock,  and  opium.  Nothing  should 
be  taken  by  the  mouth  for  the  first  few  days 
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except  a  little  milk  and  ice.  Nutrient  ene- 
mata  must  be  administered.  After  the  fifth 
day  milk,  soup,  and  a  little  bread  may  be 
taken,  and  in  a  week  or  ten  days  ordinary 
simple  food. 

The  most  dangerous  period  is  from  the 
third  to  the  fifth  day,  when  the  sutures  cut 
their  way  out.  Union  takes  place  by  fibrin¬ 
ous  exudation  and  adhesion  of  the  adjacent 
omentum  and  loops  of  intestine.  It  is  only 
as  a  rare  exception  that  such  a  measure  as 
this  can  be  carried  out  successfully  or  even 
attempted  in  cases  of  gunshot  injury;  but 
we  are  justified  in  making  the  attempt 
rather  than  permit  the  inevitably  fatal  re¬ 
sult  to  take  place. 

Artificial  anus  sometimes  persists  after 
recovery  from  a  gunshot  wound  of  the  in¬ 
testine.  It  is  a  painful  infirmity,  and,  if 
high  up  in  the  intestine,  interferes  very 
seriously  with  the  patient’s  nutrition.  A 
fistula  which  is  not  associated  with  much 
loss  of  substance  of  bowel,  such  as  a  pistol- 
bullet  may  produce,  can  spontaneously 
close,  or  with  the  aid  of  a  jdastic  operation. 
Where  there  has  been  loss  of  substance  the 
eperon  of  Dupuytren  will  form.  The  fistula 
may  sometimes  be  cured  by  dividing  it ; 
otherwise  the  abdomen  must  be  opened, 
the  ends  of  the  intestine  detached  from  the 
abdominal  wall,  resected  and  sutured  to¬ 
gether  as  before  described,  and  the  external 
wound  then  closed.  In  civil  practice  these 
operations  have  been  followed  by  a  large 
measure  of  success.  See  xArtificial  Anus. 

Several  times  during  the  war  of  1870 
a  fistulous  communication  between  the 
bladder  and  rectum  was  observed  to  follow 
a  wound  traversing  the  pelvis.  A  spon¬ 
taneous  cure  sometimes  occurred.  In  others 
the  fistula  persisted.  In  some  of  these  the 
rectum  has  been  incised  towards  the  coccyx 
to  afford  room  for  more  ready  access  to  the 
fistula.  The  margins  of  the  fistula  may  be 
then  excised  and  deep  silver-wire  sutures 
inserted,  superficial  silk  ones  being  intro¬ 
duced  as  well.  The  result  is  uncertain. 
In  cases  of  failure  an  opening  in  the  de¬ 
scending  colon  will  afford  much  relief. 
When  the  bladder  and  small  intestine  com¬ 
municate  abdominal  section  is  the  only 
means  of  dealing  with  the  fistula.  The 
adhesions  may  then  be  separated  and  the 
openings  closed  by  suture.  A  portion  of 
intestine  may  have  to  be  excised  as  well. 
An  operation  of  this  kind  is  of  course  very 
severe,  difficult,  and  dangerous  to  life,  and 
the  cases  in  which  it  is  likely  to  be  under¬ 
taken  must  be  very  few. 

Gunshot  Wounds  of  the  Genital 
Organs  are  comparatively  rare.  The 
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"body  of  the  penis  may  be  traversed  by 
a  bullet  without  injury  to  the  urethra, 
or  the  urethra  alone  may  be  divided  by 
the  ball.  In  most  cases  there  is  also  a 
wound  of  the  thigh,  scrotum,  testicle,  or 
perineum.  In  one  case  the  bullet  lodged 
in  the  corpus  cavernosum,  and  when  this 
body  is  wounded  there  is  always  severe 
bleeding.  After  recovery  the  cicatrix  will 
interfere  with  erection.  When  the  urethra 
is  wounded  urination  will  be  difficult,  or 
there  may  be  complete  retention ;  the  tube 
may  be  partially  or  completely  divided. 
Infiltration  of  urine  generally  takes  place. 
The  mortality  is  considerable — about  20 
per  cent. — and  when  recovery  takes  place 
urinary  fistula  and  traumatic  stricture  are 
the  inevitable  results.  When  the  urethra 
is  torn  through  by  a  bullet,  a  catheter  should 
be  introduced  if  there  be  retention ;  if  this 
be  impracticable,  external  urethrotomy  may 
have  to  be  performed.  It  is  often  very  diffi¬ 
cult  to  find  the  proximal  end  of  the  urethra, 
which  will  be  retracted  or  buried  in  the 
tissues.  A  catheter  should  never  be  left 
for  a  long  time  in  the  bladder,  as  it  excites 
cystitis.  Urinary  fistulae  are  difficult  to 
cure.  Various  forms  of  plastic  operation 
have  been  devised  for  the  purpose.  Scrotal 
wounds  are  common,  and  the  testicle  is  at 
the  same  time  more  or  less  damaged ;  in¬ 
flammation  is  set  up  in  it,  and  it  may  either 
atrophy  or  its  secreting  structure  become 
destroyed  as  a  result  of  suppurative  in¬ 
flammation.  In  about  half  the  cases  both 
testicles  are  injured.  There  is  usually  con¬ 
siderable  shock  and  severe  pain  experienced 
at  the  time.  Neuralgic  pain,  often  severe 
enough  to  demand  castration,  is  not  an  in¬ 
frequent  consequence.  A  gunshot  injury 
of  the  testicle  should  be  treated  as  con¬ 
servatively  as  possible.  Scrotal  fistula 
usually  heal  after  scraping  with  a  sharp 
spoon  and  dusting  the  surface  with  iodo¬ 
form. 

As  a  matter  of  fact,  gunshot  injuries  of 
Arteries  and  Veins  comparatively  rarely 
come  under  treatment.  This  infrequency  of 
wounds  of  the  arteries  by  gunshot  injury  is 
more  apparent  than  real,  as,  almost  without 
exception,  a  man  wounded  through  one  of  t 
the  main  arteries  dies  where  and  when  he 
falls,  before  aid  can  reach  him.  Stromeyer 
estimated  the  number  of  vessel  wounds  at 
-3  per  cent,  of  the  total  of  those  wounded. 
When  the  artery  is  fixed,  especially  if  it  be 
enclosed  in  a  bony  canal  like  the  vertebral 
or  middle  meningeal  arteries,  it  is  more 
liable  to  injury. 

The  bullet  may  directly  injure  the  vessel, 
■cause  a  fragment  of  bone  to  be  driven  against 


or  into  it,  or  pass  partially  round  the  vessel, 
contusing  and  separating  it  from  its  vascular 
connections,  especially  in  the  thigh.  This 
is  liable  to  be  followed  by  sloughing  or 
ulceration.  The  fact  of  gunshot  contusion 
is  rather  inferred  from  the  clinical  history 
of  the  cases  and  the  frequency  of  secondary 
haemorrhage  than  proved  by  post-mortem 
demonstration.  The  artery  may  be  lacer¬ 
ated,  and  completely  or  partially  divided 
by  the  bullet.  The  bullet  or  a  fragment 
of  bone  may  lodge  in  the  vessel-wall  itself, 
causing  a  temporary  obliteration  which  is 
rarely  definitive,  but  mostly  followed  by 
secondary  haemorrhage.  AVlien  the  pro¬ 
jectile  lodges  in  the  vessel- wall  it  soon 
becomes  displaced  by  its  weight.  This 
lodgment  is  not  infrequent.  It  is  a  com¬ 
mon  experience  for  fearful  haemorrhage  to 
follow  attempts  at  extracting  either  a  bullet 
or  a  fragment  of  bone,  and  in  some  cases 
it  may  be  due  to  this  circumstance. 

In  large  vessels  the  bullet  may  traverse 
the  vessel,  and  make  an  entrance  and  exit 
wound.  The  writer  amputated  a  thigh  for 
gangrene  in  Servia,  in  which  a  subsequent 
examination  showed  two  well-defined  cir¬ 
cular  apertures  of  this  kind  in  the  popliteal 
artery  caused  by  the  bullet  traversing  it. 
The  same  thing  has  occurred  in  the  aorta, 
and  the  iliac  and  carotid  arteries.  In 
other  cases  the  ball  cuts  out  a  portion 
from  the  side  of  the  vessel.  When  a  limb 
is  carried  away  by  artillery  fire  there  is 
often  no  bleeding,  the  elasticity  of  the 
main  vessels  allows  of  their  being  drawn 
out  of  their  sheath  before  giving  way,  and, 
in  a  manner  analogous  to  that  of  torsion, 
their  lumen  will  be  closed  by  retraction 
of  the  inner  and  middle  coats. 

When  a  large  vessel  is  wounded  the 
haemorrhage  is  usually  directly  fatal.  If 
otherwise,  spontaneous  arrest  may  occur 
until  the  man  is  carried  to  the  nearest  field 
hospital.  The  provisional  clot  arrests  the 
bleeding  for  a  time.  Severe  bleeding  is 
still  less  frequently  observed  from  wounds 
of  large  veins.  In  gunshot  wounds  of  the 
head  the  bleeding  may  be  copious  from 
one  of  the  sinuses,  and  may  be  recognised 
by  a  rhythmical  increase  during  expiration. 
In  a  few  cases  there  has  been  an  entire 
absence  of  bleeding  at  first,  and  after  an 
interval  a  sudden  haemorrhage  may  take 
place.  Probably  the  artery  has  been  in¬ 
jured  by  a  ball  or  fragment ;  the  foreign 
body  remains  lodged  and  occludes  the 
wound,  and  on  its  removal  or  separation 
by  inflammatory  processes,  usually  ten  or 
twelve  days  after  the  injury,  sudden  bleed¬ 
ing  occurs. 
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Secondary  haemorrhage  frequently  occurs 
about  two  or  three  weeks  after  the  injury 
from  separation  of  a  contused  portion  of 
the  artery,  or  an  unhealthy  suppuration  in 
the  wound  causing  ulceration  of  the  arterial 
tunics.  The  increased  action  of  the  heart, 
due  to  fever,  may  dislodge  the  clot  and  give 
rise  to  haemorrhage.  Generally  during  the 
first  week,  or  up  to  the  tenth  day,  rough 
manipulation,  difficult  transport,  cough, 
vomiting,  straining  at  stool,  may  excite  it. 
The  same  principles  which  are  adopted 
for  haemorrhage  occurring  in  civil  practice 
are  applicable  to  its  occurrence  after  gun¬ 
shot  wound.  In  all  cases  of  primary  bleeding 
the  wound  in  the  vessel  should  be,  if  pos¬ 
sible,  exposed,  and  a  ligature  applied  above 
and  below  the  injured  point.  Where  the 
position  of  the  injury  is  such  as  to  render  it 
anatomically  inaccessible,  a  ligature  may  be 
applied  to  the  main  trunk  on  the  proximal 
side.  See  Arteries,  Wounds  of. 

In  secondary  haemorrhage  the  same  rules 
apply;  but  the  difficulty  of  finding  and 
securing  the  bleeding  points  in  the  wound 
is  greater.  Nevertheless  the  attempt  should 
always  be  made  ;  where  it  fails  we  may  tie 
the  main  artery  in  its  continuity,  but  the 
results  are  most  unsatisfactory.  The  cir¬ 
cumstances  which  conduce  to  the  frequent 
occurrence  of  secondary  haemorrhage  con¬ 
tinue,  and  it  is  apt  to  recur  either  in  the 
original  wound,  or  from  that  made  in  order 
to  secure  the  artery  about  the  time  the 
ligature  separates. 

Question  of  Operation  for  Gunshot 
Injury. — The  majority  of  gunshot  injuries 
in  time  of  war  take  place  in  the  extremities 
— three  occurring  in  the  upper  to  four  in 
the  lower.  The  gravity  of  the  injury  de¬ 
pends  as  a  rule  on  the  extent  to  which  the 
bone  is  fractured  or  a  joint  involved.  It  is 
for  cases  such  as  these  that  the  majority  of 
amputations,  either  in  continuity  or  through 
an  articulation,  require  to  be  performed. 
It  may  be  laid  down  as  a  rule  that  primary 
amputation  of  part  or  whole  of  the  upper 
extremity  is  seldom  if  ever  required  for 
bullet  wound,  however  extensively  the  bone 
may  be  fractured  ;  even  in  cases  where  the 
brachial  artery  has  been  divided  an  attempt 
should  be  made  to  save  the  limb,  although 
amputation  may  become  necessary  at  a  later 
period. 

The  injuries  of  the  upper  limb  which 
may  demand  amputation  are  extensive 
lacerations  of  soft  parts  produced  by  shell- 
fragments.  In  civil  practice  it  may  be 
necessary  from  a  charge  of  shot  fired  into 
the  axilla,  destroying  the  axillary  vessels 
and  nerves,  or  the  structures  in  front  of  the 


elbow.  In  the  case  of  injury  to  the  joints,, 
conservative  treatment  should  always  be 
first  adopted.  Primary  excisions  are  more 
dangerous  to  life  than  those  performed  at 
a  later  period,  and  the  results,  as  regards 
the  function  of  the  limb,  much  less  satis¬ 
factory. 

In  the  lower  limb,  other  things  being 
alike,  the  effects  of  gunshot  injury  are  more 
severe  than  in  the  upper,  and  amputation 
more  frequently  called  for.  In  the  lower 
extremity,  flesh  wounds,  except  those  pro¬ 
duced  by  extensive  shell-injury,  or  com¬ 
plicated  by  injury  to  the  principal  nerves 
or  vessels,  seldom  demand  amputation. 
Gunshot  fracture  of  the  femur  is  the  most 
frequent  form  of  fracture  of  the  long  bones,, 
and  the  most  dangerous  to  life,  the  mor¬ 
tality  being,  in  wound  of  the  upper  third, 
72  per  cent. ;  middle  third,  60  per  cent. ; 
lower  third,  53  per  cent.  Formerly  am¬ 
putation  was  generally  performed  for  this 
injury;  but  recent  experience  proves  that 
expectant  treatment  affords  the  best  results, 
especially  when  the  wounded  can  be  pro¬ 
perly  treated  from  the  time  of  injury,  and 
have  not  to  be  transported.  Stromeyer  has 
done  much  to  establish  this  principle  of 
treatment.  After  the  battle  of  Langensalza, 
out  of  38  cases  of  fracture  of  the  femur, 
28  recovered  under  conservative  treatment ; 
and  the  writer  had  an  opportunity  of  seeing 
the  cases  under  Stromeyer’s  care  in  the 
field  hospital  at  Floing,  close  to  Sedan, 
where  24  cases  of  fracture  of  the  femur 
recovered  out  of  34 — a  per-centage  of  70*6 
per  cent. 

Fractures  of  the  leg  are  not  nearly  such 
dangerous  injuries  as  those  of  the  thigh.. 
When  produced  by  shell-fragments  the 
damage  is  often  so  extensive  as  to  demand 
amputation,  especially  when  in  the  neigh¬ 
bourhood  of  the  knee.  Bullet  wuunds  often 
cause  very  extensive  Assuring,  which  may 
involve  either  the  knee  or  the  ankle  joints. 
In  these,  although  primary  amputation  may 
not  be  deemed  necessary,  subsequent  in¬ 
flammatory  changes  may  render  it  impera¬ 
tive  at  a  later  period ;  otherwise,  expectant 
treatment  yields,  in  general,  better  results 
than  operative  interference. 

The  mortality  after  amputation  of  the 
leg  varies  in  an  extreme  degree  in  different 
campaigns.  During  the  American  war  it 
was  only  26*02  per  cent. ;  in  the  English 
army  in  the  Crimea  34*52  per  cent.,  whilst 
among  the  French  it  reached  71*95  percent. ; 
among  the  Germans  in  the  war  of  1870-71 
it  was  about  36  per  cent.,  whilst  among 
the  French  troops  during  the  same  cam¬ 
paign  the  deaths  after  amputation  of  the 
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leg  amounted  to  the  frightful  mortality 
of  82*34  per  cent. 

In  injuries  of  the  foot  and  ankle,  con¬ 
servative  treatment  is  in  the  first  instance 
to  be  adopted.  If  this  fail,  secondary  ex¬ 
cision  of  the  ankle-joint  may  be  performed 
—an  operation  which  has  attained,  in 
Langenbeck’s  hands,  the  most  brilliant 
results — or  such  portions  of  the  foot  only 
amputated  as  it  may  be  impossible  to  pre¬ 
serve.  The  death-rate  after  amputation  at 
the  ankle-joint  is  not  great.  Dining  the 
American  war  it  amounted  to  13  per  cent. 
Gunshot  injuries  to  the  tarsus  generally 
are  not  very  dangerous,  and  often  heal, 
as  Stromeyer  has  pointed  out,  with  un¬ 
expected  facility  after  the  extraction  of  the 
bullet.  When,  as  the  result  of  inflammatory 
processes,  caries  or  necrosis  of  these  bones 
is  set  up,  the  methods  of  treatment  adopted 
will  be  identical  with  those  employed  for 
similar  conditions  occurring  in  civil  practice. 

The  difference  of  opinion  amongst  the 
older  surgeons  as  to  the  comparative  merits 
of  primary  and  secondary  amputation  has 
long  since  been  settled  in  favour  of  the 
former. 

As  regards  the  place  of  amputation,  only 
what  is  irretrievably  damaged  should  be 
removed.  The  maxim  ‘  Jeder  Zoll,  dem 
Leben  naher  !  ’  should  be  borne  in  mind. 
Every  inch  removed  adds  to  the  patient’s 
risk.  It  is,  however,  sometimes  difficult  to 
determine  the  degree  of  injury  inflicted  on 
the  soft  parts.  In  cases  of  severe  contusion 
and  laceration,  the  damage  to  the  skin  and 
muscles  often  extends  further  than  is 
apparent,  and  after  operation,  gangrene  of 
the  flaps,  necrosis  of  fascia,  and  suppuration 
in  the  intermuscular  cellular  tissue  follow. 
Where  the  amputation  is  performed  during 
the  secondary  period  it  is  easy  to  determine 
the  place  of  operation,  and  it  is  by  no  means 
necessary  to  discard  the  infiltrated  and  in¬ 
flamed  skin,  or  tissues  through  which 
fistulae  pass  ;  they  may  often  be  used  for 
covering  the  stump,  all  granulation  tissue 
being  previously  scraped  away,  the  surface 
disinfected,  and  good  drainage  provided  for. 
At  one  time  a  limb  was  often  amputated  at 
a  higher  point  than  the  injury  rendered 
necessary  in  order  the  more  readily  to 
accommodate  the  stump  to  the  instrument- 
maker’s  apparatus,  a  proceeding  now  pro-  ! 
perly  abandoned.  The  instrument -maker 
should  accommodate  his  apparatus  to  the 
stump  just  as  much  as  a  shoemaker  fits  his 
boot  to  the  last. 

This  is  not  the  proper  opportunity  to 
discuss  the  various  methods  of  operation. 
Suffice  it  to  remark  that  the  flaps  to  cover 


the  bone  must  be  made  much  more  ample 
than  is  needful  in  cases  of  disease.  This  is 
especially  true  of  muscular  flaps.  The 
muscles  are  large  and  thick,  and  the  skin 
retracts  to  a  greater  degree  than  in  a  limb 
the  subject  of  disease  ;  the  operator  is  there¬ 
fore  not  unlikely  to  underestimate  the 
amount  of  covering  required.  As  a  rule, 
only  a  limited  amount  of  muscle  should  be 
preserved  in  the  flaps.  In  all  cases  where 
it  is  practicable,  a  circular  or  flap-shaped 
piece  of  periosteum  should  be  detached  from 
the  bone  to  a  sufficient  extent  to  allow  the 
cut  end  to  be  covered  by  it.  The  subsequent 
risks  are  thus  diminished,  the  periosteum 
protects  the  medullary  cavity,  there  is  less 
chance  of  necrosis,  and  the  stump  sub¬ 
sequently  is  less  sensitive  and  better  able  to 
sustain  pressure.  It  is  easy  to  separate  the 
periosteum  with  an  elevator,  and  it  should 
be  detached  from  the  bone  in  such  a 
manner  as  to  retain  its  connection  with  the 
external  soft  parts.  The  more  quietly  and 
deliberately  an  operation  is  performed  the 
better.  Bleeding  points  should  be  secured 
as  soon  as  possible  with  pressure-forceps. 
Too  much  pains,  time,  and  attention  cannot 
be  bestowed  on  the  task  of  thoroughly  arrest¬ 
ing  the  bleeding  from  every  point.  The 
occurrence  of  reactionary  bleeding,  neces¬ 
sitating  as  it  does  a  change  of  dressing, 
diminishes  considerably  the  chances  of  the 
patient’s  recovery.  So  far  as  they  are  prac¬ 
ticable,  strict  antiseptic  precautions  should 
be  adhered  to  throughout. 

The  rules  laid  down  with  regard  to 
amputation  are  equally  applicable  to  dis¬ 
articulations.  The  operation  is  scarcely  so 
favourable  as  amputation.  It  is  more  diffi¬ 
cult  to  execute,  and  often  involves  a  larger 
sacrifice  of  tissue,  while  artificial  apparatus 
is  more  difficult  to  apply.  For  some  of  the 
joints  the  flaps  are  made  of  skin  only,  and 
in  some,  as  at  the  knee,  they  are  so  long  as  to 
be  extremely  liable  to  gangrene  ;  in  others,, 
as  at  the  hip,  muscle  is  usually  included. 

The  mortality  after  amputation  has  very 
much  diminished  during  recent  wars  ;  there 
are,  however,  no  considerable  statistics 
giving  the  results  of  operations  performed 
with  antiseptic  precautions,  and  the  tables 
of  mortality  hitherto  recorded  can  only 
afford  us  the  comparative  rate  of  death 
after  operations  in  different  regions.  Fis¬ 
cher  has  added  together  the  results  of  the 
Crimean,  Italian,  American,  Schleswig- 
Holstein,  and  Franco-German  wars.  He 
finds  the  mortality  after  amputation  of  the 
thigh  is  82*6  per  cent. ;  of  the  leg,  61*3 ; 
of  the  foot,  4G*7 ;  of  the  arm,  37*4 ;  of  the- 
forearm,  21*2. 
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The  comparative  mortality  of  disarticula¬ 
tion  arrived  at  in  a  similar  manner  is,  after 
the  disarticulation  at  the  knee,  68  per  cent. ; 
at  the  shoulder,  62*8  ;  at  the  elbow,  240  ;  at 
the  wrist,  42*2.  Disarticulation  at  the  hip- 
joint  gives  a  mortality  for  primary  opera¬ 
tions  of  91*6  per  cent. ;  intermediate,  95*2  ; 
secondary,  76*6. 

The  antiseptic  method  of  treatment  will 
change  all  these  figures.  Schede  gives 
tables  of  321  cases  of  amputation  treated 
antiseptically,  in  which  only  14,  or  4'4  per 
cent.,  died.  86  of  these  cases  were  amputa¬ 
tions  of  the  thigh,  with  6  deaths,  or  6*9  per 
cent.  69  amputations  of  the  leg,  with  1 
death,  1*4  per  cent.  Amongst  the  14  deaths, 
there  were  only  2  cases  of  pyaemia.  Of  387 
cases  of  amputation  of  equal  importance, 
treated  according  to  the  old  plan,  110,  or 
29T8  per  cent.,  died,  and  there  were  98 
cases  of  pyaemia.  Schede  further  calculates 
that,  if  the  cases  of  pyaemia  be  omitted,  the 
number  and  causes  of  death  were  almost 
identical  in  the  two  series. 

The  chief  causes  of  death  shortly  after 
the  operation  are  shock,  haemorrhage,  and 
exhaustion ;  those  occurring  later  are 
almost  always  from  septic  poisoning.  It 
has  been  observed  in  recent  wars,  by  the 
majority  of  surgeons,  that  pyaemia  becomes 
much  more  frequent  during  the  later  periods 
of  the  war  than  at  the  beginning. 

The  operation  of  excision  of  joints  is 
more  generally  applicable  and  followed  by 
better  results  in  the  upper  than  in  the  lower 
limb.  As  regards  the  function  of  the  limb 
afterwards,  secondary  resection  is  better 
for  the  function  of  the  part  than  primary. 
This  is  especially  true  of  the  shoulder, 
elbow  and  ankle.  The  mortality  is,  however, 
higher.  According  to  the  returns  in  Cir¬ 
cular  VI.,  the  results  ascertained  in  these 
cases  were  as  follows  : — 

Deaths  Mortality 

Of  210  primary  resections  .  .  50  .  23'8  p.c. 

Of  298  secondary  ditto  .  .  .  115  .  38'8  „ 

When  the  Shoulder-joint  is  largely 
opened  into,  and  the  head  of  the  bone  or 
glenoid  cavity  fractured,  excision  may  be 
performed,  and  the  same  rule  holds  good 
in  the  elbow  and  wrist.  The  best  method  of 
operation  is  by  means  of  a  straight  incision 
in  front  of  the  shoulder -joint,  and  at  the 
back  of  the  elbow  and  wrist  jomts.  The 
periosteal  investment  of  the  bone,  together 
with  the  muscular  attachments,  should 
be  scrupulously  preserved.  It  materially 
diminishes  the  amount  of  bleeding  at  the 
time,  and  enhances  the  power  of  joint- 
movement  afterwards. 


Esmarch  has  published  the  results  of 
40  cases  of  excision  of  the  Elbow  ;  6  only 
died,  while  32  recovered  with  a  more  or 
less  useful  arm.  One  of  the  two  remain¬ 
ing  cases  was  amputated ;  the  other  never 
healed. 

In  285  cases  of  excision  of  the  elbow 
recorded  in  the  American  reports,  the  mor¬ 
tality  amounted  to  2T67  per  cent.  Accord¬ 
ing  to  Billroth,  the  mortality  after  excision 
of  the  shoulder  is  35  per  cent.,  whilst  among 
the  injuries  of  that  joint  treated  conserva¬ 
tively  the  mortality  was  52  per  cent. 

The  after-treatment  of  cases  of  excision 
in  the  upper  limb  should  be  simple.  Stro- 
meyer’s  cushion  is  the  best  apparatus  for 
shoulder  and  elbow  excisions,  and  as  free 
movement  is  the  result  sought  for,  passive 
motion  should  be  resorted  to  as  early  as 
possible. 

Gunshot  injuries  of  the  Hip- joint  have 
been  regarded  as  very  hopeless  cases. 
Great  doubt  must  exist  in  many  cases  as  to 
the  exact  extent  of  the  injury;  the  parts  are 
very  inaccessible,  the  symptoms  uncertain, 
and  a  precise  diagnosis  often  impossible. 
Out  of  385  cases  observed  during  the 
American  war  in  which  gunshot  fracture 
was  believed  to  have  involved  the  joint -sur¬ 
faces,  304  were  treated  expectantly,  in  55 
excision  of  the  hip -joint  was  performed, 
and  in  27  the  limb  was  disarticulated.  In 
the  304  cases  the  mortality  was  81*9  per 
cent.  Of  33  cases  involving  the  acetabulum 
and  head  of  the  femur,  only  one  recovered. 
The  other  cases  of  recovery  were  fractures 
in  the  neighbourhood  of  the  joint,  in  a  few 
of  which  it  was  undoubtedly  involved. 

Langenbeck  has  recorded  25  cases  of 
injury  of  the  hip  followed  by  recovery 
during  the  war  of  1870-71.  It  would  be 
for  the  interest  of  surgical  science  that  the 
precise  extent  of  the  injury  to  the  joint  in 
these  cases  should  be  ascertained  by  post¬ 
mortem  examination. 

During  the  American  war  the  mortality 
after  excision  of  the  liip-joint  was  9T6  per 
cent.  In  a  total  of  171  cases  of  excision 
collected  from  various  sources,  the  death 
rate  was  86*5,  the  mortality  following  the 
operation  being  somewhat  less  during  later 
wars.  Both  after  excision  and  amputation 
the  mortality  is  greatest  among  those  cases 
operated  on  during  the  intermediate  period. 
It  is  least  during  the  secondary  period,  when 
it  closely  approaches  that  for  similar  opera¬ 
tions  performed  for  disease  in  adults  of  the 
same  age.  Nevertheless,  the  disastrous  re¬ 
sults  following  gunshot  fracture  involving 
the  hip-joint  will  prompt  the  surgeon  to 
perform  primary  excision,  rather  than  to 
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expose  his  patient  to  the  enormous  risks  of 
the  inflammatory  period ;  the  fact  that  23 
survived  out  of  171  cases  of  excision,  1 
being  amputated  and  22  possessing  a  more 
or  less  useful  limb,  is  an  encouraging  re¬ 
sult  in  a  very  hopeless  class  of  cases. 

In  250  cases  of  amputation  at  the  hip- 
joint  for  gunshot  injury,  collected  from 
different  sources,  27  recovered,  the  mortality 
being  nearly  9(H)  per  cent. 

Of  27  primary  amputations,  3  recovered. 
Of  23  intermediate  amputations,  all  died. 
Of  9  secondary  amputations,  2  recovered. 
The  operation  had  therefore  better  be  per¬ 
formed  at  once,  unless  it  can  be  more  safely 
delayed  until  the  secondary  period. 

Secondary  excision  is  demanded  in 
cases  of  caries  or  necrosis,  or  secondary 
implication  of  the  joint -surfaces. 

Disarticulation  at  the  hip-joint  should 
be  performed  when  the  thigh  is  torn  off ; 
the  upper  extremity  of  the  femur  com¬ 
minuted,  with  great  laceration  of  the  soft 
parts  too  high  for  amputation  in  continuity  ; 
for  fractures  of  head,  neck,  or  trochanters, 
complicated  with  wounds  of  the  femoral 
vessels;  for  fracture  involving  the  hip-joint, 
complicated  with  compound  fracture  lower 
down,  or  wound  of  the  knee  or  ankle  joints. 

Knee-joint. — During  the  American  war 
the  opmion  was  generally  in  favour  of 
immediate  amputation  for  gunshot  injury 
of  the  knee,  and  with  few  exceptions  this 
also  was  the  opinion  of  all  former  writers ; 
in  about  one-fourth  of  the  cases  expectant 
treatment  was  adopted,  with  an  attendant 
mortality  of  60*6  per  cent.  The  cases  re¬ 
served  for  expectant  treatment  were  the 
most  favourable  ones,  and  in  117  of  the 
cases  which  recovered  the  patella  only 
was  fractured,  and  the  synovial  cavity  not 
opened  in  the  first  instance.  The  result, 
nevertheless,  contrasts  unfavourably  with 
the  mortality  after  amputation  of  the  thigh 
for  gunshot  fracture  of  the  knee,  which  was 
only  51T  per  cent. 

In  a  certain  number  of  the  cases  the 
capsule  only  was  injured,  or  only  trifling 
damages  inflicted  upon  the  bone.  In  these 
the  mortality  was  only  27  per  cent.,  and 
such  cases  should  when  diagnosed  be 
treated  conservatively.  Berginann  reports 
21  cases  without  bony  lesion  during  the 
llusso -Turkish  war ;  18  recovered,  in  3  the 
vesult  was  unknown,  and  in  31  cases  in¬ 
volving  the  bone  20  recovered  and  only  1 
died.  Langenbeck  believes  recovery  to  be 
much  more  common  than  is  generally  sup¬ 
posed  in  gunshot  fractures  of  the  knee-joint. 

Primary  excision  of  the  knee  is  an 
operation  which  is  scarcely  justifiable  in 


military  practice,  the  mortality  being  86’G, 
far  in  excess  of  amputation  of  the  thigh,  and 
the  experience  of  later  wars  shows  a  similar 
excessive  mortality.  With  our  present 
knowledge  we  must  pronounce  an  empha¬ 
tic  opinion  against  it.  Amputation  through 
the  knee-joint  itself  is  a  little  more  un¬ 
favourable  as  regards  mortality  than  ampu¬ 
tation  of  the  thigh.  In  10  per  cent,  of  the 
cases,  re -amputation  was  found  to  be  neces¬ 
sary.  The  stump,  however,  after  recovery 
is  a  very  good  one. 

Ankle-joint. — During  the  American 
war  the  general  opinion  seems  to  have 
been  in  favour  of  amputation  for  gunshot 
fracture  involving  the  ankle-joint.  In  159 
cases  of  amputation  of  the  ankle-joint  itself 
the  results  were  ascertained,  the  mortality 
being  25T  per  cent.,  or  7*8  less  than  the 
death  rate  after  amputation  of  the  leg. 
These  operations  include  Syme’s  and  Piro- 
gofP s  amputations,  with  their  modifications. 

Excision  of  the  ankle  seems  to  be  rather 
more  dangerous  than  amputation ;  the 
operation  was  seldom  complete.  The  pri¬ 
mary  operation  was  the  more  favourable  as 
regards  life.  Langenbeck  is  in  favour  of 
secondary  excision  on  account  of  the  more 
complete  restoration  of  the  portions  of 
bone  removed.  The  mortality  after  ex¬ 
cision  varies  in  different  estimates  from  29 
to  33  per  cent.  Among  cases  treated  ex¬ 
pectantly,  the  mortality  appears  to  have 
been  20  per  cent.  Where  amputation  is 
required  it  will  generally  have  to  be  per¬ 
formed  in  the  leg.  The  mortality  after 
primary  amputation  is  5*3  per  cent. 

It  is  hardly  necessary  to  go  into  details 
with  regard  to  partial  amputations  of  the 
foot.  Individual  bones  may  often  require 
to  be  excised  in  addition  to  the  perform¬ 
ance  of  the  more  recognised  operations. 

William  MacCormac. 

GUSTATORY  NERVE,  Division  of; 
Stretching  of. — Division  of  the  gustatory 
nerve  for  the  relief  of  pain,  caused  by  can¬ 
cer  of  the  tongue,  was  practised  by  Hilton 
and,  subsequently,  by  Charles  H.  Moore. 
By  Moore’s  operation — inmost  cases  prefer¬ 
able — the  nerve  is  cut  a  little  in  front  of  the 
point  at  which  it  emerges  from  between 
the  ramus  of  the  lower  jaw  and  the  internal 
pterygoid  muscle,  to  cross  obliquely  to  the 
side  of  the  tongue.  At  this  point  it  lies  near 
and  just  below  a  ridge,  which  can  be  felt 
by  the  fore-finger,  on  the  inner  aspect  of 
the  lower  jaw. 

The  point  of  a  curved  bistoury  is  intro¬ 
duced  well  through  the  mucous  membrane 
of  the  floor  of  the  mouth,  at  about  the 
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level  of  the  last  molar  tooth,  internal  to  the 
course  of  the  nerve,  and  then  made  to  cut 
out  to  the  lower  jaw  and  upwards,  along  its 
inner  surface,  in  a  direction  corresponding 
with  a  line  from  the  angle  to  the  last  molar 
tooth. 

The  relief  may  be  considerable,  at  all 
events  until  the  ends  of  the  nerve  have 
again  united  ;  but,  unfortunately,  the  cases 
in  which  this  operation  is  most  likely  to  be 
required  are  those  in  which,  from  infiltra¬ 
tion  by  cancer,  the  tongue  is  so  fixed,  and 
the  landmarks  are  so  obscured,  that  it  be¬ 
comes  difficult  to  ensure  division  of  the 
nerve  excepting  by  incisions,  which  are  by 
no  means  free  from  trouble  in  respect  of 
haemorrhage.  Chloroform,  also,  may  be 
necessary,  and,  in  that  case,  the  guide  as 
to  the  division  of  the  nerve,  given  by  the 
patient’s  sensations,  will  be  lost.  On  these 
accounts  the  operation  is  not  now  very  fre¬ 
quently  performed.  In  many  cases,  too, 
relief  can  be  given  in  other  ways.  See 


Palliative  Treatment  under  Tongue,  Dis¬ 
eases  of  the. 

The  gustatory  nerve  has  been  divided 
for  the  relief  of  obstinate  neuralgia.  Its 
division,  in  such  a  case,  presents  no  diffi¬ 
culty.  The  nerve  has  also  been  stretched 
for  the  relief  of  the  same  complaint. 
Clement  Lucas  observed,  in  a  case  under 
his  care,  that  on  pulling  the  tongue  strongly 
forward  and  to  the  opposite  side,  the  nerve 
stood  out  as  a  cord  beneath  the  mucous 
membrane,  and  could  be  readily  fixed  by 
passing  a  small,  sharp  hook  around  it.  On 
dividing  the  mucous  membrane,  the  nerve 
was  then  easily  caught  up  by  an  aneurism 
needle.  The  same  operation  may  be  per¬ 
formed  when  it  is  desired  to  excise  a  por¬ 
tion  of  the  nerve ;  or  the  latter  may  be 
dissected  out  at  about  the  level  of  the  last 
molar,  through  a  vertical  incision  extending 
through  the  mucous  membrane  and  margin 
of  the  sublingual  gland  (Hilton’s  method). 

W.  Morrant  Baker. 


HEMATOCELE.  —  Any  effusion  of 
blood  into  the  tunica  vaginalis,  testicle, 
or  spermatic  cord  is  called  a  hasmatocele. 
We  must  speak  separately  therefore  of  (A) 
Hcematocele  of  the  Tunica  Vaginalis  ;  (B) 
Hcematocele  of  the  Spermatic  Cord ;  and 
(C)  Hcematocele  of  the  Testicle. 

(A)  Hematocele  of  the  Tunica  Vagina¬ 
lis. — 1.  Causes. — These  may  be  classified 
as  predisposing  and  exciting.  The  predis¬ 
posing  causes  are,  atheroma  of  vessels,  lead¬ 
ing  to  their  brittleness  and  loss  of  due  elas¬ 
ticity,  by  which  they  are  rendered  liable  to 
rupture  from  sudden  increase  of  internal 
pressure  ;  chronic  inflammation  of  the 
tunica  vaginalis  with  the  formation  of 
vascular  granulation-tissue  on  the  inner 
surface  of  the  serous  sac,  and  very  delicate 
vessels  easily  ruptured ;  and  hydrocele. 
The  second  of  these  causes  is  laid  stress  upon 
by  Gosselin  ;  but  other  authorities  consider 
the  appearances  on  which  he  relies  for  evi¬ 
dence  in  support  of  his  view,  as  really 
secondary  to  the  effusion  of  blood.  Hydro¬ 
cele  is  of  extreme  importance,  as  predis¬ 
posing  to  haematocele  ;  for  not  only  does 
it  very  commonly  necessitate  an  operation 
for  its  relief,  during  which  some  vessel  may 
be  punctured,  but  the  distension  of  the 
tunica  vaginalis  renders  the  scrotum  far  more 
liable  to  contusions  than  it  is  in  its  normal 


condition.  Owing  to  the  testicle  being 
immovable  in  the  scrotum,  all  violence 
applied  to  this  part  acts  upon  the  testicle, 
which  is  frequently  ruptured  by  squeezes 
and  blows  that  would  be  harmless  in  the 
normal  state.  The  exciting  causes  of  has¬ 
matocele  are  strains  rupturing  vessels  into 
the  tunica  vaginalis,  blows  and  punctures. 
When  a  hydrocele  is  tapped,  the  mere  re¬ 
moval  of  the  pressure  to  which  the  vessels 
of  the  serous  membrane  have  become 
habituated  may  lead  them  to  rupture ;  or 
the  lancet  or  trocar  may  wound  a  parietal 
vessel,  or  be  thrust  into  the  cord  or  testis. 
This  is  more  liable  to  happen  when  a 
lancet  is  used  than  with  a  trocar,  and  this 
fact  is  a  sufficient  reason  for  preferring  a 
trocar  to  a  lancet  in  cases  where  the 
tunica  vaginalis  requires  puncture.  Strains 
and  blows  of  moderate  severity  are  causes 
of  haematocele  probably  only  when  the 
natural  resistance  of  the  vessels  is  dimin¬ 
ished  by  previous  disease. 

2.  Pathology.  —  The  tunica  vaginalis 
may  contain  a  mixture  of  serous  fluid  and 
blood  in  various  proportions,  in  which  coag- 
ula  of  blood  are  sometimes  found  floating ; 
at  other  times  the  blood  is  altered  and  be¬ 
comes  converted  into  a  dark  fluid  of  syrupy 
consistence,  resembling  treacle  in  appear¬ 
ance,  or,  becoming  still  thicker,  it  looks  more 


Haematocele 


655 


like  coffee-grounds,  and  contains  choles- 
terine.  When  the  sac  contains  pure  blood, 
this  may  coagulate  into  a  spongy  mass, 
which  may  present  quite  a  honeycombed 
appearance,  being  riddled  with  spaces  con¬ 
taining  serum.  In  other  cases  the  fibrin 
separates  from  the  blood  in  dense  layers, 
like  those  usually  found  lining  the  sac  of  an 
aneurism,  and  a  certain  amount  of  dark 
blood-clot  may  be  found  in  places  between 
the  concentric  laminae  of  fibrin,  or  filling  up 
n  central  cavity.  The  tunica  vaginalis 
itself  is  thickened  by  a  deposit  of  vascular 
‘  false  membrane  ’  on  its  inner  surface ; 
this  is  generally  considered  to  be  secondary 
to  the  effusion  of  blood,  but  Gosselin  argues 
that  it  is  really  primary,  and  that  the 
haematocele  is  due  to  the  rupture  of  de¬ 
licate  vessels  in  this  membrane.  The 
testicle  is  generally  found  in  the  lower  and 
posterior  part  of  the  sac  ;  but  in  cases  of 
inversion  of  this  organ,  it  will  be  found  in 
front.  It  may  be  unaltered  in  outline  and 
structure,  but  usually  it  is  flattened  out  by 
the  pressure  of  the  effusion,  and  in  cases  of 
long-standing  haematocele  the  testicle  may 
be  greatly  wasted.  Occasionally  the  occur¬ 
rence  of  haematocele  is  followed  by  inflam¬ 
mation  and  suppuration  of  the  scrotal 
coverings,  and  the  sac  of  the  tunica  vagina¬ 
lis  is  then  found  to  contain  a  mixture  of 
pus,  fibrinous  coagula,  and  blood-clot.  In 
very  chronic  cases,  the  sac  may  become 
calcified. 

3.  Symptoms  and  Diagnosis. — The  sign 
of  most  constancy  and  value  in  the  diagno¬ 
sis  is  the  rapid  development  of  an  opaque 
scrotal  tumour  after  a  strain  or  local  in¬ 
jury,  or  the  sudden  enlargement  of  a  hydro¬ 
cele  with  loss  of  its  former  translucency. 
The  tumour  is  limited  to  the  scrotum, 
is  ovoid  in  shape,  sometimes  becoming 
globular,  smooth  in  outline,  always  opaque 
throughout,  and  often  fluctuating ;  but  this 
varies  greatly  in  different  cases  or  in  the 
same  case  at  different  times,  for  when  the 
blood  coagulates,  the  tumour,  like  other 
solid  tumours,  is  devoid  of  fluctuation. 
There  is  at  the  time  of  its  early  formation 
an  absence  of  signs  of  acute  inflammation, 
but  these  may  develop  later  on ;  the  skin 
may  quickly  become  mottled  or  deeply 
stained  with  blood.  If  the  finger  be  pressed 
into  the  tumour  at  different  places,  ‘  tes¬ 
ticular  sensation  ’  may  be  excited  at  one 
particular  part  of  the  tumour,  and  in¬ 
dicate  the  position  of  the  testicle.  The 
cord  above  the  tumour  is  not  enlarged, 
and  there  is  no  swelling  of  the  iliac  or 
lumbar  glands.  It  is  usually  stated  that 
a  haematocele  is  a  heavy  tumour ;  but  it 


is  very  doubtful  if  this  is  of  any  value 
for  diagnosis,  and  if,  indeed,  it  is  possible 
to  detect  the  difference  in  weight  of  hae¬ 
matocele,  hydrocele,  and  sarcocele.  If  a 
rapid  effusion  of  blood  occur,  the  patient 
may  experience  symptoms  of  syncope  at  the 
time.  The  tumour  may  remain  stationary 
as  a  fluctuating  swelling  ;  or  it  may  solidify 
and  contract ;  or  the  parts  may  become  in¬ 
flamed,  the  swelling  increasing,  the  skin 
becoming  hot,  bright  red,  and  tender,  and  at 
length  an  abscess  points  and  bursts,  dis¬ 
charging  pus  mixed  with  ‘  coffee-grounds  ’ 
material,  or  masses  of  laminated  fibrin.  The 
diagnosis  largely  rests  upon  the  history  of 
the  first  formation  of  the  tumour — its  sud¬ 
denness  or  marked  rapidity  without  signs 
of  inflammation,  and  its  connection  with 
strain,  a  blow,  or  the  tapping  of  a  hydro¬ 
cele.  In  some  old  cases  of  hfematocele  it  is 
impossible  to  make  a  certain  diagnosis  from 
tumour  of  the  testicle  without  exploratory 
puncture  (where  the  tumour  is  fluid),  or  in¬ 
cision  (where  the  tumour  is  solid) ;  but  the 
absence  of  persistent  growth,  enlargement 
of  the  cord,  and  glandular  implication,  and 
the  detection  of  the  testicle  at  one  particu¬ 
lar  part  of  the  swelling,  are  the  signs  on 
which  reliance  is  to  be  placed.  An  ex¬ 
ploratory  puncture  may  evacuate  treacly 
fluid  or  ‘  coffee-grounds  ’  material,  and  lead 
to  the  partial  or  total  collapse  of  the  swell¬ 
ing  ;  exploratory  incision,  where  the  tumour 
is  solid,  will  show  thick  masses  of  lami¬ 
nated  fibrin  or  spongy  blood-clot.  See 
Testis,  Diseases  of  the. 

4.  Treatment. — If  seen  immediately,  the 
patient  should  be  put  to  bed,  and  the  scrotum 
be  raised  on  a  pillowr  placed  between  the 
thighs,  and  a  light  bag  of  crushed  ice  and 
salt  applied.  The  bowels  should  be  freely 
opened  with  a  dose  of  calomel,  followed  by 
a  saline  draught ;  the  diet  should  be  light 
and  unstimulating,  and  at  the  same  time 
the  patient  should  lie  as  still  and  quiet  as 
possible.  This  may  succeed  in  leading  to 
the  absorption  of  the  blood.  Should  ab¬ 
sorption  not  occur,  and  the  blood  continue 
fluid,  the  tumour  should  be  tapped  in  the 
same  way  as  a  vaginal  hydrocele,  care  being 
taken  not  to  injure  the  testicle,  and  if  after 
the  blood  is  withdrawn  much  thickening 
remain  behind,  the  part  should  be  firmly 
strapped — this  will  accelerate  the  absorp¬ 
tion  of  the  fibrin  and  blood-clot.  If  the 
tumour  be  wholly  or  largely  solid,  a  free 
incision  should  be  made  into  it.  This  should 
be  done  carefully  and  gradually,  as  it  may 
be  impossible  in  these  cases  to  localise  pre¬ 
cisely  the  testicle,  and  the  surgeon  should 
therefore  cut  slowly  down,  examining  each 
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section  before  deepening  it ;  the  softer 
central  parts  may  be  easily  evacuated,  and 
then  the  firmer  outer  layers  should  be 
stripped  off  the  tunica  vaginalis,  and  the 
wound  plugged  and  allowed  to  granulate  up 
from  the  bottom  ;  or  if  the  surgeon  prefer  it, 
he  may  place  a  drainage-tube  in  the  cavity, 
and  stitch  up  his  skin-incision.  Where  the 
tumour  is  of  very  long  standing,  and  the 
fibrinous  masses  are  so  adherent  to  the 
thickened  sac  that  they  cannot  be  detached 
from  it,  the  whole  mass— testicle  and  all — 
should  be  excised.  Where,  too,  the  surgeon 
is  so  unfortunate  as  to  inflict  an  extensive 
wound  upon  the  testicle,  castration  should 
be  performed.  When  inflammation  occurs, 
the  patient  should  be  put  to  bed  and  the 
scrotum  be  treated  with  hot  belladonna 
fomentations  ;  or  equal  parts  of  extract  of 
belladonna  and  glycerine  may  be  smeared 
thickly  over  the  part,  and  plain  hot  fomen¬ 
tations  applied  over  it.  When  suppuration 
is  suspected  or  has  evidently  occurred,  a 
free  incision  should  be  made  into  the  tu¬ 
mour,  all  the  pus  and  clots  turned  out,  and 
the  cavity  allowed  to  granulate  up  from  the 
bottom. 

(B)  Hematocele  of  the  Spermatic 
Cord. — 1.  Causes. — This  may  result  from 
direct  injury — blows  and  the  like — or  from 
strain,  and  it  may  be  predisposed  to  by  the 
presence  of  an  encysted  hydrocele  of  the 
cord. 

2.  Pathology. — The  blood  may  infiltrate 
the  cellular  tissue  of  the  cord  and  its  cover¬ 
ings,  or  it  may  be  effused  into  the  sac  of  a 
hydrocele,  or,  being  small  in  quantity,  may 
become  circumscribed  in  the  cord.  In  the 
first  case  the  tumour  may  attain  an  enor¬ 
mous  size,  and  is  known  as  a  diffused 
haematocele  of  the  cord ;  in  the  two  latter 
instances  the  tumour  is  small,  and  is  known 
as  encysted  haematocele  of  the  cord. 

3.  Signs  and  Diagnosis. — Haematocele 
of  the  cord  is  a  very  rare  affection.  When 
diffused  it  may  attain  an  enormous  size, 
forming  an  elongated  tumour,  which  may 
overlap  the  thigh  for  many  inches ;  the 
tumour  is  boggy  to  the  touch,  dull  on  per¬ 
cussion,  and  the  skin  over  it  is  freely 
movable.  When  encysted,  the  tumour  is 
much  smaller,  tense,  globular  or  ovoid  in 
shape,  opaque,  with  more  or  less  distinct 
fluctuation,  and  fixed  to  the  cord.  Such  a 
tumour  may  have  been  preceded  by  a 
smaller,  translucent  tumour.  In  either 
case  the  tumour  will  have  followed  more 
or  less  immediately  upon  a  strain  or  blow 
on  the  part. 

4.  Treatment.— A  diffused  hEematocele, 
when  recent,  should  be  treated  by  rest,  and 


the  local  application  of  cold,  aided  by  a  free- 
purge  and  low  diet.  When  this  proves  in¬ 
effectual,  or  the  case  comes  for  treatment 
at  a  later  stage,  absorption  of  the  blood  may 
be  aided  by  counter-irritation  by  means  of 
fly-blisters  to  the  part,  or  painting  it  with 
tincture  of  iodine  night  and  morning.  Should 
these  measures  fail  after  a  fan  trial,  and  the 
tumour  be  of  distinct  inconvenience  to  the 
patient,  the  surgeon  should  make  a  free  in¬ 
cision  into  it  for  its  whole  length,  let  any 
blood  that  will,  escape,  and  then  plug  the 
wound  and  allow  it  to  granulate  up.  En¬ 
cysted  hydrocele  in  the  acute  stage  may  be 
treated  like  the  diffused ;  if  absorption  do 
not  occur  and  the  blood  remain  fluid,  itmav 
be  tapped  with  a  trocar  ;  and  should  this 
fail  to  effect  a  cure  or  the  tumour  be  found 
to  be  solid,  it  should  be  freely  incised  and 
the  entire  sac  dissected  carefully  out  fronx 
the  cord ;  or  the  surgeon  may  content  him¬ 
self  with  turning  out  all  the  contents  of  the- 
cyst  and  plugging  the  wound. 

(C)  Hematocele  of  the  Testicle  con¬ 
sists  of  two  distinct  affections :  haemorrhage 
into  an  encysted  hydiocele — encysted  ha3- 
matocele  of  the  testicle ;  and  haemorrhage 
into  the  substance  of  the  gland  itself — 
parenchymatous  haematocele.  Both  are  rare,, 
the  latter  especially. 

Encysted  Hcematocele  of  the  Testicle. — 

1.  Causes.  —  This  condition  only  occurs 
secondarily  to  an  encysted  hydrocele  of  the 
testicle,  the  effusion  of  blood  being  due  to 
injury,  such  as  a  blow  or  squeeze  rupturing 
a  vessel  in  the  cyst-wall.  Tapping  such  a 
cyst  may  be  followed  by  haemorrhage,  as  in 
the  case  of  vaginal  hydrocele. 

2.  Pathology. — The  pathology  is  exactly 
similar  to  that  of  vaginal  haematocele.  See 
also  Encysted  Hydrocele ,  under  Hydrocele. 

3.  Symptoms  and  Diagnosis. — In  its 
position  and  general  characters  the  tumour 
resembles  an  encysted  hydrocele,  being 
tense,  globular,  and  adherent  to  the  testicle 
or  epididymis.  It  differs,  however,  in  being 
opaque  ;  the  fluctuation  in  it  is  less  distinct, 
and  there  may  be  marked  tenderness.  The 
diagnosis  is  further  aided  by  the  fact  that 
the  swelling,  which  is  of  a  chronic  nature, 
has  rapidly  or  suddenly  increased  after  a 
squeeze  or  some  similar  injury  to  the  parts, 
or  that  the  swelling  has  rapidly  re-formed 
after  tapping  a  hydrocele. 

4.  Treatment. — In  the  acute  stage,  rest 
and  cold  applications  are  indicated.  Later 
on  the  cyst  may  be  tapped  and  injected 
with  iodine,  or  freely  incised,  evacuated,  and 
dressed  from  the  bottom ;  where  the  blood 
has  coagulated  but  is  not  absorbed,  the  latter 
is  the  only  appropriate  treatment. 
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Parenchymatous  hcematocele  is  an  effu¬ 
sion  of  blood  inside  the  tunica  albuginea. 
It  is  always  the  direct  result  of  a  severe  in¬ 
jury  to  the  testicle,  and  is  a  cause  of  acute 
pain.  The  blood  is  poured  out  from  the 
layer  of  fine  vessels  beneath  the  tunica 
albuginea  called  the  tunica  vasculosa.  This 
condition  is  probably  in  all  cases  associated 
with  vaginal  haematocele,  which  obscures 
the  enlargement  of  the  testicle.  The  blood 
may  be  absorbed,  or  may  remain  as  a  firm 
or  friable  mass,  or  may  lead  to  the  softening 
of  the  tunica  albuginea  and  its  ultimate 
rupture.  The  tubular  structure  of  the  tes¬ 
ticle  is  compressed,  and  the  organ  probably 
never  regains  its  former  size  or  functional 
activity. 

1.  Symptoms  and  Diagnosis.  —  When, 
combined  with  the  signs  of  vaginal  haemato¬ 
cele,  there  is  severe  and  persistent  pain  in  the 
testicle,  extending  up  along  the  groin  to  the 
loin,  and  the  testicle  is  found  very  sensitive 
to  pressure,  a  parenchymatous  haematocele 
may  be  suspected.  When,  on  tapping,  or 
otherwise  evacuating  the  vaginal  sac,  the 
testicle  is  found  to  be  enlarged  and  tender, 
this  diagnosis  becomes  assured.  If  the 
scrotum  is  freely  incised,  the  wound  does 
not  heal  and  the  enlarged  testicle  presents, 
and  a  dark  or  livid  protrusion  from  its 
surface  may  be  recognised ;  in  some  cases 
fluctuation  may  be  detected  in  this  pro¬ 
jection. 

2.  Treatment. — When  there  is  reason  to 
suspect  this  condition,  great  care  should  be 
taken  to  ensure  absorption  of  the  effused 
blood  by  rest,  cold  applications,  purgatives, 
and  suitable  diet.  Should  the  vaginal  hae¬ 
matocele  be  absorbed  or  yield  to  simple 
tapping,  the  enlarged  testicle  should  be  care¬ 
fully  strapped.  If  the  scrotum  is  incised, 
and  the  position  of  the  parenchymatous 
haematocele  can  be  verified  by  fluctuation, 
livid  colour,  or  obvious  protrusion,  a  free 
incision  should  be  made  into  it  and  the 
blood  be  turned  out.  Great  care  should  be 
taken  to  render  such  a  wound  aseptic. 

A.  Pearce  Gould. 

HiEMATOMA.  See  Bruises  ;  Head- 
injuries  ;  Scalp,  Injuries  and  Diseases. 

HzEMATOMA  AUBIS.  See  Ear, 
External,  Diseases  of  the. 

H^EMATUPHA.  —  Definition. — Blood 
derived  from  any  part  of  the  urinary  system 
— be  it  from  its  secreting,  conducting,  or 
collecting  divisions — and  passed  pure,  or 
mixed  with  urine,  constitutes  the  symptom 
known  as  haematuria.  It  will  be  observed 
that  the  above  definition  is  so  framed  as 
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to  include  urethral  haemorrhage,  which  is 
always  admitted  for  convenience’  sake  under 
this  heading,  though  not  strictly  speaking 
haematuria.  Haematuria  is  a  symptom 
which  may  occur,  not  only  in  the  course  of 
most  of  the  diseases  and  injuries  to  which 
the  tract  is  liable,  but  also  in  some  morbid 
conditions  of  the  blood,  e.g.  purpura,  scurvy, 
smallpox,  typhoid,  &c.,  and  in  some  cases 
of  metallic  poisoning,  e.g.  mercury,  lead, 
arsenic.  The  colour  of  the  urine  may  vary 
through  many  shades,  from  a  cherry  red 
(1  in  800,  Balfe),  to  a  maroon  colour,  or  from 
a  smoky  or  beef-tea  aspect  to  a  porter-black, 
according  to  the  proportionate  admixture  of 
the  two  fluids,  and  the  extent  to  which  the 
methaemoglobin,  or  the  oxyhaemoglobin  has 
been  altered  by  the  action  of  the  urine. 

Fallacies. — These  colours  may  be  simu¬ 
lated  by  the  effect  upon  the  mine  of  par¬ 
ticular  drugs  or  certain  articles  of  diet— 
e.g.  senna  and  rhubarb  give  a  reddish  tinge 
to  alkaline  urine  ;  carbolic  and  salicylic  acid 
impart  a  brownish  colour,  while  beetroot, 
sorrel,  and  prickly  pear  produce  a  blood-red 
aspect.  Again  the  urine  in  certain  patho¬ 
logical  conditions — e.g.  in  severe  jaundice, 
melanosis,  and  splenic  fever — assumes  a 
deep  brown  colour,  while  in  the  female  the 
mere  admixture  of  menstrual  discharge  may 
deceive  by  its  colour  a  careless  or  superficial 
observer. 

Tests. — The  following  are  reliable  : — 
Microscopical.  —  Blood-corpuscles  are 
seen  more  or  less  altered  by  the  action  of 
the  urine.  Fallacies. — In  haematinuria  they 
are  absent,  and  in  very  alkaline  urines  they 
are  only  detected  with  difficulty. 

Spectroscopical. — Blood,  even  in  minute 
quantities,  will  give  two  absorption-bands 
between  the  Frauenhofer  lines  D  and  E  in 
the  yellow  and  green  of  the  spectrum. 

Chemical  (a).  The  formation  of  Teich- 
mann’s  crystals  on  heating  traces  of  blood 
with  glacial  acetic  acid  and  a  crystal  of  salt ; 
(b)  invariable  presence  of  albumen ;  (c)  a 
particoloured  fluid  being  left  after  the  set¬ 
tling  of  the  brick-red  precipitate  produced  by 
boiling  the  urine  with  caustic  soda. 

It  is  imperative  to  ascertain  the  site  and 
cause  of  the  haemorrhage.  We  may  divide 
these  sources  into  three  groups  :  (a)  renal, 
including  the  pelvis  of  kidney  and  ureter ;  (b) 
vesical,  including  the  prostate ;  (c)  urethral. 

Differential  diagnosis  of  source  of 
blood. — 1.  Colour ,  in  bright  florid  urine 
it  is  probably  of  vesical,  in  dark  or  smoky 
;  urine  of  renal  origin.  Fallacies. — If  from 
any  cause  the  blood  has  been  retained  in 
the  bladder,  it  will  assume  a  dark  colour  in 
I  proportion  to  the  action  of  the  urine  upon 
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it ;  indeed,  sometimes,  if  long  pent  up  in 
that  viscus,  it  may  be  evacuated  like  tar 
or  molasses.  Again,  if  the  blood  issues  in 
large  quantities  from  the  pelvis,  rapidly 
traverses  the  ureter,  suddenly  distends  and 
thereby  stimulates  the  bladder,  it  will  be 
expelled  thence,  bright,  fluid,  and  un¬ 
changed. 

2.  Reaction. — Bloody  urine,  if  acid,  is 
generally  of  renal  source  ;  if  alkaline,  of 
vesical  origin.  Fallacies. — (a)  ingestion  of 
alkalies  (inducing  alkalinity  of  urine)  ;  ( b ) 
a  profuse  effusion  of  blood,  or  (c)  an  exces¬ 
sive  production  of  pus,  may  mask,  by  their 
alkalinity,  the  natural  acidity  of  the  renal 
secretion.  In  these  cases  the  haemorrhage 
may  be  from  the  kidney,  although  the  re¬ 
action  would  point  to  vesical  mischief. 

3.  Aspect  of  clots. —  By  floating  the 
coagula  in  water,  they  may  so  unravel  as 
to  afford  us  a  clue  to  the  seat  of  the  haemor¬ 
rhage.  The  softer,  the  brighter,  the  plumper 
the  clot,  the  fresher  is  the  effusion  and  the 
nearer  is  the  site  of  the  haemorrhage  to  the 
outlet.  The  more  decolorised  and  eroded 
the  clot,  the  longer  has  been  its  retention 
in  the  tract.  Slender  cylindrical  worm¬ 
like  clots  are  generally  moulds  of  the  ureter ; 
thus  they  localise  bleeding  in  or  above  that 
canal.  Large,  irregular,  shapeless,  edge- 
eroded  clots  are  usually  of  vesical  origin. 
Leech-like,  ovoid  clots  are  from  the  posterior 
portion  of  the  urethra,  and  long  bougie  - 
like  coagula  are  from  its  anterior  part. 
Fallacy. — The  blood  may  have  been  of 
renal  origin,  or  have  regurgitated  from  the 
urethra  and  become  moulded  in  the  bladder ; 
thus  renal  or  urethral  haemorrhage  may 
simulate  vesical. 

4.  Aspect  of  urine  on  micturition. — If 
the  blood  issues  independently  of  micturi¬ 
tion,  or  if  it  is  evacuated  first  and  then  fol¬ 
lowed  by  clear  urine,  the  source  is  urethral. 
If  the  urine  is  at  first  clear,  or  only  tinged 
with  blood,  becoming  darker,  or  even  like 
pure  blood,  at  the  close  of  the  act,  it  is 
vesical.  If  uniformly  mixed,  it  is,  most 
likely,  renal.  Fallacy. — Blood  issuing  from 
the  bladder-wall,  or  regurgitating  from  the 
urethra,  may  become  so  intimately  mixed 
with  the  urine  there  collected — especially  if 
the  quantity  of  the  blood  be  small — as 
markedly  to  simulate  renal  haematuria. 

5.  Microscopical. —  Blood-casts  are  con¬ 
clusive  proofs  that  the  secreting  substance 
of  the  kidney  is  involved.  Triple -phosphate 
crystals  in  freshly  passed  urine  are  tokens 
of  vesical  mischief. 

6.  Instrumental. — Wash  out  the  bladder 
very  gently,  three  or  four  times,  and  notice 
the  colour  of  the  washings  ;  now  insert  a 


gum-elastic  or  flexible  catheter  just  within 
the  thus  emptied  bladder ;  the  urine  will 
trickle  directly  from  the  ureters  into  the 
eye  of  the  instrument  (Sir  H.  Thompson). 
Compare  carefully  the  samples  thus  ob¬ 
tained. 

7.  Symptoms. — Certain  symptoms  refer¬ 
able  to  source  are  usually  obtainable.  Heat, 
tenderness,  aching  or  pain  in  one  or  both 
loins,  numbness  of  leg,  retraction  of  testicle 
(in  stone,  not  carcinoma)  would  point  to 
renal  origin  ;  supra-pubic,  perineal,  or  penile 
pain,  dragging  weight  in  perineum,  dysuria 
would  indicate  a  vesical  source,  or  at  least 
implication  of  that  viscus. 

Pathology  and  Etiology. — Any  active 
or  passive  hypereemia,  any  inflammation 
or  ulceration,  any  vascular  rupture  in  any 
section  of  the  urinary  tract,  may  give  rise 
to  haematuria.  Renal :  active  hypereemia 
(cantharides  or  turpentine),  passive  hyper- 
semia  (thrombus  of  renal  or  inferior  caval 
veins),  embolism,  renal  diseases,  trauma¬ 
tism,  stone,  neoplasms,  calculous  or  tuber¬ 
cular  pyelitis,  transit  of  ureter  by  a  stone. 
Vesical :  traumatism,  inflammation,  ulcer¬ 
ation,  or  enlargement  of  prostate ;  sudden 
evacuation  of  a  chronically  distended  blad¬ 
der  ;  stone  or  foreign  body,  neoplasms, 
cystitis,  varix  vesicse,  ulcerations  (tuber¬ 
cular,  diphtheritic),  parasites,  (Billiarzia 
haematobia).  Urethral :  traumatism,  stric¬ 
ture,  impacted  stone,  acute  gonorrhoea, 
chancre,  neoplasms. 

Diagnosis  of  cause. — The  history  and 
age  of  the  patient  are  to  be  considered,  all 
subjective  and  objective  phenomena  care¬ 
fully  weighed,  and  thorough  examination  of 
the  abdomen  and  urine  undertaken ;  but 
space  will  only  permit  us  to  point  out  that 
abdominal  palpation  may  reveal  a  renal 
tumour,  supra-pubic  and  rectal  examination 
may  disclose  an  infiltration  or  growth  of 
the  bladder,  maybe  an  enlargement,  or  a 
deposit  or  growth  in  the  prostate.  The 
sound  may  detect  a  stone,  or,  by  a  sense  of 
resistance,  a  vesical  growth.  The  catheter 
may  withdraw  in  its  eye  a  shred  of  growth 
or  disintegrating  villus.  Again,  the  micro¬ 
scope  may  confirm  our  suspicions  of  malig¬ 
nancy,  aroused  by  the  passing  of  small 
semi-gelatinous  masses  ;  or  it  may  give  us 
a  clue  to  the  calculous  diathesis  or  forma¬ 
tion,  by  the  aspect  of  the  crystals  found  in 
the  urine ;  or  it  may  demonstrate  the  bacillus 
tuberculosus  in  the  small  whitish  clumps 
passed  in  pyuria  mixed  with  blood,  when 
these  are  stained  with  Ehrlich’s  solution  ; 
or,  lastly,  it  may  reveal  the  ova  of  the 
Billiarzia. 

The  haemorrhage  may  be  profuse  m 
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traumatism,  stone,  or  neoplasms.  It  is 
generally  slight  in  active  or  passive  renal 
hyperaemia,  in  embolism,  in  inflammation 
or  superficial  ulceration  of  the  tract.  Dark, 
porter-like  urine,  passed  without  pain  or 
any  other  symptom,  is  most  probably  renal. 
Haemorrhage  in  vesical  carcinoma  is  gener¬ 
ally  sudden,  profuse,  and  irregular  in  its 
occurrence ;  in  villous  disease  it  is  slight 
but  persistent. 

In  non-malignant  vesical  growths  the 
haemorrhage  occurs  suddenly,  and  usually 
precedes  the  pain  and  dysuria.  In  malig¬ 
nant  disease  this  is  generally  reversed. 

Prognosis. — If  the  haemorrhage  occurs 
in  the  course  of  febrile  disease,  it  is  un¬ 
favourable  ;  without  reference  to  the  cause 
it  may  be  said  to  depend  upon  the  sudden¬ 
ness  of  the  onset,  the  amount  lost,  the 
capability  of  bearing  that  loss,  and  the  age 
and  sex  of  the  patient.  The  dangers  which 
may  arise  from  the  clot  are  (a)  absolute  re¬ 
tention,  (b)  pyelo-nephritis  from  its  decom¬ 
position,  and  (c)  the  formation  of  a  stone 
upon  it  as  a  nucleus,  all  of  which  are 
luckily  rare. 

Treatment.  —  Enforce,  if  possible,  (1) 
absolute  rest  in  the  recumbent  posture ; 
(2)  efficient  application  of  cold.  If  renal, 
Leiter’s  tubes  moulded  to  the  loin ;  or,  failing 
this,  ice-bags  or  cold  wet  wraps  to  the  same 
part.  If  vesical,  Leiter’s  tubes  or  ice-bags 
adjusted  to  the  supra-pubic  and  perineal 
regions.  Ice  in  the  rectum  ;  ice-cold  vesical 
and  rectal  injections.  If  urethral,  pass  a 
full-sized  sound  and  gently  apply  a  finger- 
bandage  to  the  penis  ;  apply  ice-bag  to  the 
perineum. 

Internal  haemostatics  :  Ext.  ergotae  liq. 
f5ss. ;  Acid  sclerotici  (hypodermically),  gr. 
3-  to  gr.  j. ;  Liq.  ferri  perchlor.  Igx.  to  f5ss. ; 
Liq.  ferri  pernitratis  1T|x.  to  f5ss. ;  Acidi 
gallici  gr.  x.  ;  Acidi  tannici  gr.  x. ;  Infusi 
matico,  Dpj.  Tr.  Hamamelis  Virgin,  fjss.  ; 
Plumbi  acetat.  gr.  iij. ;  01.  terebinth.  17fv. 
in  passive  haemorrhages,  administered 
cautiously. 

Opium  is  of  great  value  in  every  case, 
except  it  be  in  renal  disease. 

The  following  injections  in  vesical 
haematuria  are  of  value  :  Alum  gr.  xx.  to 
the  pint ;  Nitrate  of  silver  gr.  j.  to  gr.  iij.  in 
fgviij.;  Liq.  ferri  perchlor.  71\xx.  to  77\lx. 
in  f^viij.;  Tr.  Hamamelis  Virgin,  f^j.  ad 
fgiv.  Should  the  bladder  become  distended 
with  coagula,  it  will  be  felt  above  the  pubes 
as  a  hard  round  mass.  Opium  must  be 
given  freely  to  allay  the  dysuria,  and  the 
clot  allowed  to  come  away  by  itself. 

If,  however,  absolute  retention  ensues, 
which  is  rare,  or  if  enlarged  prostate  or 


atony  of  the  bladder  co-exist,  a  soft  rubber 
catheter  must  be  introduced,  and  a  lithotrity 
evacuator  adapted  to  it ;  thus  the  coagula 
can  be  carefully,  slowly,  and  safely  with¬ 
drawn.  E.  Hurry  Fenwick. 

HAEMOPHILIA. — A  haemorrhagic  dia¬ 
thesis,  which  is  usually  inherited,  and  in 
nearly  all  cases  manifests  itself  during  the 
first  few  years  of  life.  Painful  swellings  of 
the  joints  are  frequently  associated  with 
the  disorder. 

Cause. — Haemophilia  seems  to  be  more 
common  among  the  inhabitants  of  northern 
countries,  but  probably  occurs  in  all  parts 
of  the  world.  Heredity  is  the  only  un¬ 
doubted  etiological  factor,  though  gout, 
scrofula,  tuberculosis,  Lights  received  by 
the  mother  during  pregnancy,  and  consan¬ 
guinity  of  parents,  have  all  had  a  certain 
influence  ascribed  to  them. 

The  hereditary  transmission  of  the  dis¬ 
ease  is  usually  characterised  by  a  peculiar 
and  definite  order.  For  whereas  the  male 
sex  is  specially  prone  to  haemophilia,  the 
disease  is  handed  down  through  the  females. 
In  a  typical  case  the  children  of  a  bleeder 
remain  free  from  the  disease,  but  haemo¬ 
philia  reappears  in  the  daughter’s  sons ; 
these,  again,  beget  healthy  children,  and 
transmit  the  disorder  through  their  daugh¬ 
ters  to  their  grandsons.  The  daughters  of 
a  bleeder  may  also  pass  on  the  haemorrhagic 
tendency,  through  their  own  daughters,  to 
the  sons  of  the  latter.  In  none  of  these 
cases,  as  a  rule,  are  the  females  themselves 
bleeders.  The  healthy  brothers  of  a  bleeder 
appear  not  to  transmit  the  disease  to  their 
descendants.  In  rare  cases  the  children 
inherit  the  tendency  directly  from  their 
father  or  mother.  More  rarely  still  the 
females  in  a  bleeder  family  manifest  a 
greater  proclivity  to  haemophilia  than  the 
males.  Bleeders  are  extremely  prolific, 
but  the  proportion  of  the  members  of  a 
given  family  that  manifest  the  disease 
varies  considerably.  In  some  instances, 
haemophilia  seems  to  arise  de  novo. 

Pathology. — No  constant  morbid  changes 
have  yet  been  detected  in  any  part  of  the 
body.  The  blood  shows  no  alteration  what¬ 
ever,  and  coagulates  naturally  until  repeated 
haemorrhages  beget  a  condition  of  hydrae- 
mia,  similar  to  that  produced  by  any  pro¬ 
fuse  bleeding.  Coagulation  then  becomes 
defective.  Changes  have  been  found  in 
different  parts  of  the  vascular  system,  but 
with  no  constancy.  It  is  probable,  never¬ 
theless,  that  there  is  some  subtle  change  in 
the  small  vessels.  In  certain  cases  there 
seems  to  be  a  state  of  plethora.  A  more 
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intimate  knowledge  of  the  chemistry  of  the 
blood  may  possibly  enable  ns  to  detect 
some  error  in  its  composition.  The  patho¬ 
logy  of  haemophilia  is  still  obscure. 

Symptoms  and  Diagnosis. —  Bleeders 
present  no  characteristic  appearance  what¬ 
ever.  Profuse  and  repeated  haemorrhage 
is  the  only  positive  symptom  of  the  disease. 
The  bleedings  may  take  place  from  some 
free  surface  or  cavity  of  the  body,  or  they 
may  be  interstitial.  They  may  be  divided 
into  two  varieties,  spontaneous  and  trau¬ 
matic,  which  are  often  combined  in  the 
same  subject.  The  spontaneous  bleedings 
usually  arise  from  some  mucous  membrane, 
less  frequently  they  occur  beneath  the  skin. 
In  the  traumatic  form,  the  blood  may  come 
from  almost  any  part  of  the  body.  The 
traumatic  type  is  almost  confined  to  the 
male  sex.  Both  sexes,  however,  are  liable 
to  the  spontaneous  form  of  haemophilia, 
which  commonly  takes  the  shape  of  epi- 
staxis,  or  profuse  menstruation  in  women. 
In  fully  half  the  cases  recorded,  haemoiDhilia 
declared  itself  during  the  first  year,  and  in 
seventy  per  cent,  the  bleedings  began  be¬ 
fore  the  end  of  the  second  year.  The  dis¬ 
ease  rarely  makes  its  appearance  later  than 
the  tenth  year,  and  in  no  instance  has  it 
developed  after  the  age  of  twenty-two. 

As  a  rule  the  child  is  born  without 
suffering  any  loss  of  blood,  and  division  of 
the  umbilical  cord  rarely  causes  serious 
haemorrhage.  Separation  of  the  stump  of 
the  cord  has  occasionally  been  followed  by 
considerable  bleeding.  More  often  the  child 
seems  healthy  for  some  weeks  or  months 
after  birth,  until  it  is  suddenly  attacked  by 
profuse  haemorrhage.  This  frequently  takes 
place  at  the  period  of  the  first  dentition, 
when  the  child  begins  to  crawl  about  and  is 
liable  to  slight  injuries.  In  most  cases  the 
first  bleeding  is  traumatic,  though  a  ten¬ 
dency  to  spontaneous  haemorrhages  usually 
develops  subsequently.  A  tendency  to  trau¬ 
matic  haemorrhage  is  found  in  the  most 
marked  cases,  but  is  often  characterised  by 
great  fluctuations  in  intensity.  At  times, 
the  slightest  injury  is  sufficient  to  cause 
alarming  loss  of  blood.  Similar  or  even 
graver  accidents  may  lead  to  compara¬ 
tively  trifling  haemorrhage  on  other  occa¬ 
sions. 

Analogous  variations  in  the  tendency 
to  spontaneous  bleedings  are  also  observed. 
Some  bleeders  recover  rapidly  from  the 
effects  of  severe  haemorrhage,  while  others 
become  profoundly  anaemic  and  succumb, 
at  last,  to  repeated  losses  of  blood.  Most 
of  the  well-marked  cases  of  haemophilia 
terminate  fatally  after  frequent  haemor¬ 


rhages.  In  some  cases  the  haemorrhagic 
tendency  gradually  declines  with  advancing 
years,  and  in  one  or  two  instances  has 
suddenly  and  completely  disappeared.  If 
the  period  of  puberty  be  safely  passed, 
there  is  a  fair  chance  that  the  patient 
may  outgrow  the  disease. 

The  attacks  of  bleeding  are  sometimes 
preceded  by  symptoms  of  congestion  of  a 
more  or  less  definite  nature.  Generally  they 
come  on  without  any  warning,  often  in  the 
night.  Except  when  a  large  artery  is  in¬ 
jured,  the  blood  oozes  continuously  from 
the  affected  part,  and  probably  comes  from 
the  capillaries.  The  mucous  membrane  of 
the  nose  is  the  most  frequent  source  of  the 
bleeding.  Next  in  order  comes  the  cavity 
of  the  mouth  and  the  gastro-intestinal 
canal.  Subcutaneous  haemorrhages  are  not 
infrequent,  and  usually  appear  as  irregular 
ecchymoses ;  at  times  they  give  rise  to  large 
fluctuating  blood-tumours.  The  blood,  in 
such  extravasations,  has  a  tendency  to  re¬ 
main  fluid  for  a  long  time.  The  skin  of 
the  extremities  is  the  part  most  frequently 
affected.  The  uro-genital  and  respiratory 
tracts  are  less  often  the  seat  of  bleeding. 
Cerebral  and  meningeal  haemorrhages  are 
very  rare.  Extraction  of  a  tooth  is  one  of 
the  most  dangerous  and  fatal  of  all  injuries, 
as  the  bleeding  in  such  cases  sometimes 
resists  all  treatment.  Friction  of  a  jagged 
tooth  against  the  cheek  or  tongue,  and  the 
slightest  abrasion  of  the  gums,  such  as  that 
caused  by  a  toothbrush,  have  produced 
alarming  results.  Division  of  the  frsenum 
linguae,  circumcision,  and  blood-letting  are 
also  fraught  with  great  danger.  It  is  re¬ 
markable  that  serious  bleeding  is  hardly 
ever  caused  by  vaccination. 

The  peculiar  joint -affection  of  haemo¬ 
philia,  long  considered  to  be  rheumatic, 
has  now  been  proved  in  some  cases  to  be 
due  to  haemorrhage  into  the  joint,  and 
this  would  seem  to  be  its  usual  cause.  It 
is  probable,  however,  that  some  of  the 
swellings  are  purely  inflammatory.  The 
affection  consists  in  painful  effusion  into 
the  joint,  combined,  at  times,  with  ecchy¬ 
moses  of  the  skin.  Any  of  the  larger  joints 
may  be  attacked,  but  especially  the  knee. 
The  swellings  are  very  apt  to  recur,  and 
may  lead  to  permanent  enlargement  or 
destruction  of  the  joint,  or  to  anchylosis. 
As  a  rule  the  swelling  occurs  spontaneously, 
especially  in  cold,  damp  weather,  and  is 
only  exceptionally  the  result  of  an  injury. 
The  joint -affection  is  almost  confined  to  the 
severe  traumatic  form  of  haemophilia,  and 
is  rarely  seen  except  in  the  male  sex.  Pains 
in  the  limbs  are  very  common,  and  are  often 
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due,  probably,  to  small  haemorrhages  into 
the  muscles  and  other  tissues  of  the  part. 
The  urine  and  other  secretions  appear  to 
undergo  no  important  alteration. 

Diagnosis. — Haemophilia  in  its  trauma¬ 
tic  form,  or  when  it  is  both  congenital  and 
hereditary,  can  be  mistaken  for  no  other 
disease.  Difficulties  in  diagnosis  arise  when 
a  tendency  to  spontaneous  bleedings  appears 
in  a  member  of  a  healthy  family.  If  the 
diathesis  show  itself  within  the  first  two 
years  of  life,  and  especially  in  a  male  child, 
the  disease  is  probably  haemophilia.  The 
diagnosis  is  more  doubtful  in  the  case  of  a 
girl,  or  when  the  tendency  appears  at  a 
later  age. 

A  haemorrhagic  diathesis,  in  women  who 
are  not  of  a  bleeder  family,  must  not  be 
taken  for  haemophilia  unless  the  haemor¬ 
rhages  has  begun  during  early  childhood. 
In  the  case  of  umbilical  haemorrhage,  the 
diagnosis  would  turn  on  the  presence  or 
absence  of  hereditary  disposition. 

Haemophilia  can  scarcely  be  confounded 
with  purpura  or  scurvy,  which  are  transi¬ 
tory  disorders,  and  are  neither  congenital 
nor  inherited. 

Treatment. — A  bleeder  must  of  course 
be  protected  as  far  as  possible  from  all 
accidents,  and  should  avoid  excitement  of 
any  kind.  A  nutritious  and  digestible  diet, 
without  alcohol  in  any  form,  warm  clothing, 
gentle  exercise,  and  residence  in  a  tem¬ 
perate  climate  are  desirable.  Vaccination 
should  not  be  omitted.  No  woman  in  a 
bleeder  family,  whether  she  be  a  bleeder 
or  not,  and  no  man  who  is  himself  the  sub¬ 
ject  of  the  disease,  ought  to  marry.  The 
treatment  of  the  haemorrhage  is  generally 
unsatisfactory.  Complete  rest  in  bed  is  to 
be  insisted  upon  invariably.  Although  in¬ 
ternal  medication  alone  avails  little,  it 
seems  well  to  combine  the  use  of  drugs, 
like  acetate  of  lead,  ergot,  turpentine,  &c., 
■with  local  applications,  whenever  it  is  fea¬ 
sible,  and  to  administer  a  saline  purge. 
Frequently,  however,  all  treatment  fails, 
and  the  patient  bleeds  to  death.  At  other 
times  the  bleeding  stops  of  itself  after  pro¬ 
found  anaemia,  or  even  syncope,  has  been 
induced.  In  tramnatic  external  haemor¬ 
rhage  the  part  should  be  elevated,  and 
careful  pressure  applied  with  a  pad  steeped 
in  liq.  ferri  perchlor.  It  must  be  remem¬ 
bered,  however,  that  excessive  pressure  is 
liable  to  cause  gangrene.  Ligature  of  a 
large  artery  has  only  once  been  successful 
hitherto,  and  cannot  be  recommended.  Ex¬ 
perience  of  the  use  of  the  actual  cautery 
is  not  encouraging.  In  spite  of  its  risks, 
transfusion  seems  justifiable  as  a  last  re¬ 


source.  The  haemorrhage  resulting  from 
extraction  of  a  tooth  should  be  treated  by 
plugging  the  cavity  with  lint  saturated  with 
liq.  ferri  perchlor.,  which  may  be  secured 
by  a  small  gold  plate  wired  to  the  adjoining 
teeth.  Ligature  of  the  common  carotid,  in 
one  case,  arrested  the  dental  haemorrhage. 
Extraction  of  teeth  must  on  no  account  be 
attempted  in  a  bleeder,  and  warning  should 
be  given  of  the  risk  of  the  operation  when 
the  disease  can  be  recognised.  Subcutane¬ 
ous  extravasations  and  blood-tumours  must 
not  be  opened  unless  gangrene  be  threa¬ 
tened,  but  are  to  be  treated  by  rest.  It  is 
important  to  deal  promptly  with  the  joint- 
swellings  by  means  of  splints  and  confine¬ 
ment  to  bed,  as  the  affection  is  apt  to  be¬ 
come  inveterate.  It  is  hardly  necessary  to 
state  that  all  cutting  operations  are  inad¬ 
missible;  even  such  measures  as  leeching, 
cupping,  and  blistering  should  be  avoided. 

Percy  Kidd. 

HAEMOPTYSIS  FROM  INJURY.— 

The  spitting  of  blood  which  takes  place  after 
injury  to  the  chest  is  almost  certainly  pa¬ 
thognomonic  of  some  lesion  of  the  lung  or 
trachea.  It  is  characterised  by  the  expec¬ 
toration  of  frothy  light-red  blood,  which, 
from  being  mixed  with  a  large  proportion  of 
mucus,  but  rarely  coagulates.  Its  amount  is 
seldom  large,  and  its  colour  speedily  changes 
to  the  rust-red  of  pneumonic  sputum. 
Should  any  very  large  amount  be  expector¬ 
ated,  it  should  lead  to  the  suspicion  of  some 
previously  existing  cavity  or  tubercular  dis¬ 
ease  of  the  lung.  A  penetrating  wound  in¬ 
volving  the  trachea  and  some  large  blood¬ 
vessel  may,  however,  give  rise  to  exten¬ 
sive  haemorrhage,  which  is  coughed  up,  and 
thus  simulates  haemoptysis..  The  bleeding 
in  such  a  case  is  not  exactly  like  an  ordi¬ 
nary  case  of  haemoptysis.  Although  the 
blood  is  coughed  up,  it  comes  away  more 
in  gushes,  is  less  frothy  and  deeper  red  in 
colour  than  in  haemoptysis,  and  has  a 
greater  tendency  to  coagulate.  This  arises 
from  the  blood  of  true  haemoptysis  being 
more  mixed  with  the  mucus  and  air  of  the 
lung  than  in  the  cases  where  it  comes  from 
a  wound  in  the  trachea. 

The  blood  of  haemoptysis  may  be 
distinguished  from  that  coming  from  any 
other  source  by  its  light-red,  frothy  cha¬ 
racter,  showing  that  it  has  been  intimately 
mixed  with  the  air  of  the  vesicular  tissue 
of  the  lungs.  This  admixture  never  takes 
place  with  the  same  completeness,  even 
when  the  bleeding  takes  place  from  any 
other  part  of  the  air -passages.  Thus  the 
haemorrhage  of  epistaxis  is  often  abundant 
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and  florid  in  colour,  but  does  not  possess 
the  frothy  character.  On  the  other  hand, 
blood  coming  from  the  stomach  or  throat 
scarcely  ever  is  florid,  and  is  never  frothy. 
Blood  from  the  stomach  is  generally  more 
or  less  dark  in  colour,  in  accordance  with 
the  length  of  time  it  has  stayed  in  that 
viscus  ;  and  when  it  has  been  there  suf¬ 
ficiently  long  to  undergo  the  action  of  the 
gastric  juice  we  get  the  well-known  coffee- 
ground  or  black  vomit  of  haematemesis. 

The  treatment  of  haemoptysis  from  in¬ 
jury  will  be  found  detailed  under  Pneu¬ 
monia,  Traumatic.  H.  G.  Howse. 

HAEMORRHAGE. — This  signifies  the 
loss  of  blood  from  some  part  of  the  arterio¬ 
venous  system.  It  need  not  necessarily  flow 
out  of  the  body,  for  bleeding,  even  to  a  fatal 
amount,  may  occur  without  external  lesion. 
Sometimes,  for  instance,  it  will  flow  into 
one  of  the  natural  cavities.  Thus  the  pleura 
or  peritoneum  may  be  distended  with  blood, 
constituting  what  is  known  as  internal 
haemorrhage ;  or  blood  from  a  ruptured 
vessel  may  be  effused  into  the  neighbour¬ 
ing  areolar  tissue,  a  condition  known  under 
the  name  of  extravasation. 

Bleeding  may  occur  from  arteries,  veins, 
or  capillaries.  Arterial  haemorrhage  is,  as 
a  rule,  the  most  serious,  owing  to  the  high 
blood-pressure  in  the  vessels,  and  thus,  in 
a  given  time,  a  far  larger  amount  of  blood 
is  lost  from  an  artery  than  from  a  vein  of 
the  same  magnitude  ;  nevertheless  a  fatal 
haemorrhage  may  readily  occur  from  a 
wounded  vein  of  any  size.  Capillaries  or 
minute  vessels,  when  injured,  bleed  freely 
for  the  moment,  but  rapidly  close  and  the 
bleeding  ceases.  To  this  rule,  however, 
there  is  sometimes  a  remarkable  exception, 
and  occasionally  an  uncontrollable  haemor¬ 
rhage  occurs  from  vessels  too  minute  to  be 
recognised  by  the  naked  eye.  The  peculiar 
constitutional  state  that  leads  to  this  form 
of  capillary  bleeding  is  known  under  the 
name  of  the  Hemorrhagic  Diathesis. 

Patients  with  this  diathesis  will  bleed 
persistently  from  the  slightest  injury.  The 
blood  does  not  flow  rapidly  away,  but 
escapes  as  a  continuous  slow  oozing,  and 
the  writer  has  seen  a  case  of  death  in  these 
circumstances  following  a  cut  on  the  lip  of 
the  most  trivial  nature.  In  the  victims  of 
this  diathesis  capillary  bleeding  not  only 
takes  place  from  external  wounds,  but  ex¬ 
tensive  subcutaneous  extravasations  occur 
from  the  slightest  violence,  or  even  spon¬ 
taneously.  In  such  patients  the  strain  of 
a  joint,  instead  of  being  followed  by  a 
synovial  effusion,  may  cause  the  membrane 


to  be  filled  with  blood,  while  a  blow  so 
slight  as  not  even  to  bruise  a  healthy 
person,  will  often,  in  such  a  constitution, 
be  followed  by  an  extensive  discolouration 
and  subcutaneous  extravasation,  a  circum¬ 
stance  which,  may  be  usefully  borne  in 
mind  in  some  cases  of  medico-legal  inquiry. 

Classification  of  Hemorrhage. — Sur¬ 
geons  generally  classify  haemorrhage  into 
primary,  recurrent,  and  secondary. 

Primary  Hcemorrhage  is  that  which 
takes  place  when  a  vessel  is  first  wounded. 

^Recurrent  Hcemorrhage.  —  Some  con¬ 
fusion  has  arisen  between  the  terms  secon¬ 
dary  and  recurrent  haemorrhage,  but  a  clear 
distinction  is  very  necessary,  not  only  as 
indicating  a  different  pathological  condi¬ 
tion,  but,  also,  as  materially  affecting  the 
question  of  treatment.  Recurrent  haemor¬ 
rhage  is  the  bleeding  that  recurs  soon  after 
an  operation,  generally  speaking  within 
twelve  hours ;  very  rarely  it  may  happen 
as  late  as  the  second  day.  It  is  due  to  some 
vessel  or  vessels  which  have  ceased  bleed¬ 
ing  at  the  time  of  operation,  thus  escaping 
ligature,  but  from  which,  when  the  patient 
becomes  warm  in  bed  and  reaction  is  es¬ 
tablished,  blood  begins  to  flow.  Recurrent 
haemorrhage  is  not,  as  a  rule,  sudden  and 
severe,  like  secondary  haemorrhage,  for  the 
vessel  furnishing  it  is  generally  small.  The 
blood  begins  slowly  to  trickle  through  or  by 
the  side  of  the  dressings  ;  or,  if  the  wound 
has  been  united  without  a  drainage-tube, 
the  flaps  will  be  slowly  distended  and 
separated. 

Secondary  Hcemorrhage. —  This  is  the 
bleeding  which  occurs  several  days  after  an 
oxaeration.  It  results  from  the  obliteration 
of  a  vessel  not  being  complete  at  the  time  the 
ligature  separates,  or  from  the  vessel  being 
opened  by  some  sloughing  or  ulceration  in 
its  neighbourhood.  The  period  of  its  occur¬ 
rence  depends  upon  the  size  of  the  vessel ; 
the  larger  the  vessel,  the  later,  as  a  rule, 
secondary  haemorrhage  occurs.  In  an  artery 
the  size  of  the  femoral,  it  is  generally  be¬ 
tween  the  tenth  and  the  fifteenth  day.  The 
blood  in  these  cases  is  often  furnished  by 
the  main  vessel,  and  it  generally  flows  sud¬ 
denly,  in  considerable  quantities.  Although 
the  actual  onset  of  the  bleeding  is  sudden, 
it  may  be  preceded  by  a  slight  staining  or 
rust  colour  of  the  discharge,  so  that  when 
a  large  artery  is  involved,  the  surgeon  should 
be  on  his  guard  when  the  discharge  becomes 
discoloured  or  blood-stained.  Recurrent 
hemorrhage,  being  due  to  mechanical 
causes,  may  occur  in  the  most  perfectly 
healthy  individual.  Secondary  haemorrhage, 
on  the  other  hand,  is  only  liable  to  happen 


Haemorrhage  663 


in  those  who  have  some  defective  condition, 
either  of  the  vessels  or  constitution,  re¬ 
tarding  the  proper  healing  of  the  wound. 
Thus  it  is  found  that  patients  with  either 
calcareous  or  atheromatous  degeneration  of 
their  arteries  are  peculiarly  liable  to  this 
accident ;  while  drunkards,  or  others  with 
broken  constitutions,  possessing  tissues 
easily  inflamed  and  slow  to  repair,  are 
likely  subjects  for  secondary  haemorrhage. 

Symptoms  of  Haemorrhage. — The  symp¬ 
toms  of  bleeding  are  both  local  and  general. 
The  local  symptoms,  if  an  external  wound 
exist,  are  obvious,  and  it  merely  remains 
for  the  surgeon  to  distinguish  whether 
the  source  of  the  blood  be  venous  or 
arterial. 

Difference  between  Arterial  and 
Venous  Bleeding. — Arterial  may  be  dis¬ 
tinguished  from  venous  haemorrhage  by 
observing  the  following  points  : — 

1.  The  colour  of  the  blood.  2.  The 
method  of  its  flowing.  3.  The  amount 
and  position  of  pressure  necessary  for  its 
control. 

1.  Colour  of  the  Blood. — Blood  from 
an  artery  is  of  a  bright  scarlet,  while  that 
from  a  vein  is  claret-coloured  or  purple. 
There  are  certain  exceptions,  however,  to 
this  rule.  If  the  patient  be  under  the  in¬ 
fluence  of  nitrous  oxide  gas  or  ether,  the 
arterial  blood  becomes  so  dark  as  to  re¬ 
semble  venous  bleeding,  while,  on  the  other 
hand,  venous  blood,  if  trickling  slowly  from 
a  wound,  becomes  much  brighter  than 
normal  from  its  prolonged  contact  with  the 
air. 

2.  Method  of  Flowing. — Blood  from  an 
artery  escapes  in  pulsatile  jets,  synchronous 
with  the  heart’s  beat.  In  a  deep  wound, 
by  the  time  the  blood  comes  to  the  sur¬ 
face  it  probably  no  longer  spouts,  the  in¬ 
termittent  stream  having  been  converted 
into  a  more  or  less  constant  one,  owing 
to  the  wound  itself  acting  as  a  reservoir ; 
but,  even  here,  although  there  is  no  actual 
jetting,  the  stream  has  a  pulsatile  flow. 
Blood  from  a  vein  escapes  in  a  steady  con¬ 
tinuous  stream.  It  should  be  borne  in  mind 
that,  although  the  flow  from  a  vein  is  con¬ 
tinuous,  if  the  wound  into  it  be  small,  and 
if  there  be  any  pressure  between  it  and 
the  heart,  the  jet  of  blood  may  be  thrown 
out  a  considerable  distance,  a  phenomenon 
illustrated  by  what  occurs  when  a  vein  is 
opened  for  the  purpose  of  bleeding. 

3.  Effects  of  Pressure  and  Position. — 
Arterial  bleeding  is  only  affected  to  a  limited 
extent  by  position,  or  stopped  by  a  con¬ 
siderable  amount  of  pressure.  On  the 
other  hand,  venous  bleeding  nearly  ceases 


on  simple  elevation  of  the  part,  while  it  can 
be  completely  arrested  by  a  slight  amount 
of  pressure.  Firm  pressure  over  the  main 
vessels  of  the  limb  will  generally  arrest 
bleeding,  whether  venous  or  arterial ;  but 
slight  pressure  of  the  part  above  the 
wounded  vein  immediately  increases  the 
flow,  which  at  once  stops  on  the  same 
amount  of  pressure  being  exercised  on  its 
distal  side. 

When  blood  is  extensively  extravasated 
into  a  limb,  the  whole  member  becomes 
swollen,  and  has  a  tense,  elastic  feel,  while 
the  skin  is  usually  mottled  and  discoloured 
with  venous  congestion.  If  the  haemor¬ 
rhage  be  from  the  main  artery,  the  limb 
is  often  cold,  with  diminished  sensibility, 
while  there  is  loss  of  pulsation  in  the 
vessels  below  the  injured  trunk,  and  not 
infrequently  such  cases  run  on  into  gan¬ 
grene.  It  might  be  supposed  that,  when 
blood  was  thus  extravasated  into  a  limb 
from  a  wounded  artery,  there  would  be  pul¬ 
sation  in  the  swelling;  but  this  is  rarely 
the  case.  This  absence  of  pulsation  is  pro¬ 
bably  due  to  the  cessation  of  the  bleeding, 
or  to  its  flowing  but  feebly  at  the  time  of 
examination. 

In  internal  haemorrhage  the  local  symp¬ 
toms  depend  on  the  situation  of  the  bleed¬ 
ing.  Thus,  when  the  pleura  is  filled  with 
blood,  there  will  be  physical  signs  of  fluid 
in  that  cavity.  In  the  peritoneum  the  local 
symptoms  are  often  very  obscure.  If  the 
haemorrhage  be  extensive,  there  will  be  dul- 
ness  in  the  flanks,  as  in  dropsical  effusion, 
for  it  must  be  remembered  that  the  blood 
does  not  at  first  coagulate  in  serous  sacs. 
In  two  instances  of  fatal  haemorrhage  into 
the  peritoneal  cavity,  which  the  writer  had 
an  opportunity  of  observing  at  St.  Bartholo¬ 
mew’s  Hospital,  there  was  considerable 
abdominal  distension,  while,  in  both  cases, 
the  vomiting  was  so  persistent  as  to  suggest 
the  idea  of  intestinal  obstruction. 

General  or  Constitutional  Symptoms 
of  Haemorrhage.—  These  require  to  be 
carefully  considered,  for  they  often  have  to 
be  solely  relied  upon  for  the  diagnosis  of 
internal  bleeding,  while,  even  in  wounds, 
they  form  a  valuable  guide  as  to  the  amount 
of  blood  lost.  The  effects  of  bleeding  de¬ 
pend,  not  merely  on  the  amount  but,  in 
some  measure,  on  the  rapidity  of  the  flow ; 
thus,  a  sudden  loss  of  blood,  occurring  in  a 
few  seconds  from  a  large  vessel,  produces  a 
constitutional  effect  far  more  marked  than 
an  oozing  of  the  same  amount  extend¬ 
ing  over  some  hours.  Individuals,  too, 
bear  bleeding  very  differently.  Speaking 
generally,  infants  and  young  children  bear 
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haemorrhage  badly,  and  the  same  relative 
loss  of  blood  that  can  be  borne  with  im¬ 
punity  by  a  healthy  adult,  may,  at  the  ex¬ 
tremes  of  life,  lead  to  a  fatal  termination, 
while  patients,  already  debilitated  by  illness 
or  previous  haemorrhage,  often  succumb  to 
even  a  trifling  loss  of  blood. 

Constitutional  Symptoms  of  Sudden 
Haemorrhage. — Fainting,  shock,  or  collapse 
is  the  first  prominent  effect  on  the  body 
of  a  sudden  copious  loss  of  blood.  The 
patient  loses  consciousness,  and  falls  to  the 
ground  in  a  fainting  fit.  If  the  loss  of  blood 
be  but  slight,  he  will  remain  in  this  con¬ 
dition  for  a  few  seconds  only,  but  if  severe 
he  may  be  in  a  state  of  collapse,  hovering 
between  life  and  death  for  a  considerable 
period.  The  pulse  is  absent  at  the  wrist,  or 
at  the  most  gives  but  an  intermittent  feeble 
pulsation.  If  the  stethoscope  be  applied 
over  the  heart,  its  sounds  will  be  scarcely 
audible,  while  its  working  is  irregular  and 
intermittent.  Respiration  is  almost  sus¬ 
pended,  requiring  close  observation  to  detect 
the  movements  at  all,  the  inspiration  being 
extremely  shallow  and  wholly  diaphrag¬ 
matic — occasionally,  however,  relieved  by 
sighing  or  yawning.  The  extremities  are 
cold  and  damp,  while  the  face  is  bathed 
with  a  clammy  sweat.  Muscular  debility 
is  almost  complete ;  even  the  power  of  the 
levatores  palpebrarum  is  lost,  the  lids 
drooping  over  the  half-closed  eyes ;  a  deadly 
pallor  pervades  the  surface  of  the  body,  the 
blanched,  bloodless  condition  of  the  lips, 
finger-nails,  and  conjunctivas  bearing  un¬ 
mistakable  evidence  of  a  failing  circula¬ 
tion. 

Should  the  case  end  fatally,  the  pulsa¬ 
tions  grow  feebler,  and  the  breathing  more 
and  more  shallow,  death  stealing  over  so 
gradually  that  the  exact  moment  of  disso¬ 
lution  escapes  observation.  Even  after  the 
heart  has  apparently  ceased  to  beat,  a  faint, 
quivering  throb  may  now  and  again  be 
detected  for  some  minutes.  In  other  fatal 
instances  the  patient  rallies  somewhat  from 
his  first  collapse,  and  the  condition  of 
complete  muscular  debility  is  replaced  by 
extreme  restlessness.  The  sufferer  tosses 
from  side  to  side,  vainly  seeking  repose,  and 
it  is  with  great  difficulty  that  he  can  be 
kept  quiet.  It  may  so  happen  that  the 
restlessness  decreases  as  the  patient  gradu¬ 
ally  regains  strength,  or  it  may  be  but  the 
prelude  to  a  second  collapse  from  which  he 
never  rallies.  It  is  often  many  days,  or 
even  weeks,  ere  the  patient  recovers  from 
the  effects  of  severe  bleeding,  while  elderly 
people  sometimes  never  really  recover, 
dying  some  months  later  from  intercurrent  j 


disease  starting  in  a  constitution  already 
debilitated  by  haemorrhage. 

Constitutional  Symptoms  of  Chronic 
Haemorrhage. —  The  symptoms  of  chronic 
haemorrhage,  which  arise  from  small  losses 
of  blood  frequently  repeated  during  many 
weeks  or  months,  are  very  characteristic. 
The  whole  complexion  slowly  assumes  a 
faint  yellow  or  waxy  hue.  The  pallid  lips 
and  the  blanched  conjunctivae  clearly  indi¬ 
cate  the  anaemic  condition  of  the  tissues. 
Muscular  weakness,  shown  by  a  distressing 
breathlessness  upon  the  slightest  exertion,  is 
always  present,  while  the  sudden  assump¬ 
tion  of  the  erect  position  produces  giddiness 
or  fainting.  The  lower  limbs  are  apt  to 
become  cedematous,  and  the  pulse,  exces¬ 
sively  soft,  constantly  exceeds  its  normal 
rate,  while  palpitation  follows  on  any  exer¬ 
tion.  Noises  in  the  head  are  commonly 
complained  of.  In  these  cases  of  chronic 
haemorrhage  the  blood  is  at  first  of  normal 
constituency,  but  it  gradually  becomes 
thinner  and,  from  a  diminished  proportion 
of  its  solid  constituents,  grows  so  watery  as 
rather  to  resemble  a  red-stained  serum  than 
the  natural  fluid. 

Natural  means  by  which  EDemor- 
rhage  is  arrested. —  Before  considering 
the  treatment  of  haemorrhage,  it  is  necessary 
to  understand  Nature’s  method  of  stopping 
bleeding  from  divided  vessels,  for  it  is  by 
aiding  this  natural  process  that  many  severe 
cases  are  brought  to  a  successful  issue,  with¬ 
out  the  necessity  for  any  active  surgical  in¬ 
terference.  Nature’s  method  may  be  con¬ 
sidered  under  the  headings  constitutional 
and  local. 

Constitutional. — During  the  period  of 
collapse  the  action  of  the  heart  is  reduced 
to  the  smallest  amount,  the  pulsations  be¬ 
coming  so  feeble  as  barely  to  keep  the  blood 
circulating.  The  blood  accordingly  ceases 
to  flow  from  the  wound,  and  thus  the  pa¬ 
tient  is  prevented  from  at  once  bleeding  to 
death  when  an  artery  of  any  magnitude  is 
divided.  During  this  temporary  respite, 
time  is  allowed  for  those  earlier  changes  to 
take  place  in  and  about  the  wounded 
vessel,  which  form  the  first  line  of  defence 
against  the  recurrence  of  bleeding  as  the 
heart  regains  its  power. 

Local. — These  affect  both  the  vessel  and 
the  blood.  An  artery  upon  being  divided  at 
once  retracts,  from  its  elasticity,  a  short  dis¬ 
tance  within  its  sheath,  while,  owing  to  the 
contraction  of  its  circular  muscular  fibres 
the  end  becomes  conical,  thus  materially 
diminishing  its  calibre  at  the  divided  point. 
The  changes  in  the  blood  consist  of  the  for¬ 
mation  of  coagula  known  as  the  temporary 
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and  permanent  clots.  The  temporary  clot 
is  a  simple  coagulation  of  the  blood.  It 
appears  to  commence  on  the  inner  margin 
of  the  sheath,  and,  quickly  increasing,  only 
leaves  a  narrow  channel  through  its  centre, 
which  channel  rapidly  becomes  blocked  up. 
Coincidently  with  this  coagulation  within 
the  sheath  and  about  the  wound,  the  clot 
extends  upwards  within  the  vessel  itself  as 
high  as  the  nearest  collateral  branch,  closing 
the  vessel  by  a  soft  blood-coagulum.  The 
protection  afforded  by  this  temporary  plug¬ 
ging  of  the  vessel  doubtless  depends  upon 
the  distance  to  which  the  clot  extends. 
Sometimes  it  is  so  slight  as  to  be  imme¬ 
diately  washed  away  as  the  patient  rallies  ; 
but  often,  frail  as  the  protection  may  ap¬ 
pear,  it  is  sufficient  to  guard  against  bleed¬ 
ing  until  Nature  has  time  to  construct  a 
more  permanent  barrier. 

Permanent  Clot. — If  a  divided  artery 
be  examined  twenty-four  hours  after  the 
cessation  of  bleeding,  it  will  be  found  that  a 
marked  change  is  taking  place  in  the  con¬ 
stituents  of  the  temporary  clot.  At  its  base 
— that  is  to  say,  at  the  line  of  the  divided 
coats  of  the  vessel — the  clot  has  a  whitish 
appearance,  so  that  at  this  time  it  may  be 
described  as  possessing  a  light-coloured  base, 
which  during  the  next  forty-eight  hours  has 
extended  upwards  into  the  red  blood-coag¬ 
ulum,  causing,  by  the  end  of  the  fourth  or 
fifth  day,  its  total  absorption.  Under  the 
microscope  it  can  be  seen  that  this  white 
coagulum  consists  mainly  of  leucocytes, 
which  have  been  climbing  as  it  were  into, 
and  dissolving,  the  original  blood-clot.  The 
source  of  these  leucocytes  is  apparently 
from  the  cut  edges  of  the  vessel,  to  which 
the  base  of  the  permanent  clot  is  from  the 
very  first  adherent,  though  there  is  some 
question  as  to  whether  they  may  not  be  in 
part  derived  from  the  endothelium  lining 
the  vessel.  At  any  rate  the  endothelium 
rapidly  disappears,  the  leucocytes  of  the 
clot  becoming  ultimately  adherent  to  the 
inner  coats  of  the  vessel.  The  development 
of  these  leucocytes  into  fibrous  tissue  ulti¬ 
mately  transforms  the  artery,  as  high  as 
the  nearest  large  branch,  into  a  permanent 
fibrous  cord. 

By  a  proper  understanding  of  the  pro¬ 
cess  just  described,  the  successful  treatment 
of  haemorrhage  is  more  likely  to  be  effected, 
since  it  explains  why  pressure,  if  properly 
applied,  by  allowing  time  for  nature  to  seal 
the  vessels  with  lymph,  is  often  so  success¬ 
ful  a  method  of  dealing  with  arterial  haemor¬ 
rhage. 

Treatment  of  Haemorrhage. —  This  re¬ 
solves  itself  into  the  general  treatment  of 
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the  shock  or  collapse  induced  by  the  bleed¬ 
ing,  and  the  local  measures  required  for  the 
arrest  of  the  haemorrhage. 

Treatment  of  the  Collapse.  —  If  the 
collapse  induced  by  haemorrhage  is  marked 
and  profound,  and  the  patient  in  the  condi¬ 
tion  already  described,  the  greatest  care  and 
gentleness  will  be  demanded ;  for  he  is  so 
near  the  invisible  boundary  dividing  life 
from  death,  that  neglect  of  the  slightest  pre¬ 
caution  may  place  him  for  ever  beyond  the 
reach  of  surgical  aid.  To  expose  or  roughly 
handle  such  a  patient,  or,  above  all,  to  lift 
him  suddenly  from  the  recumbent  to  the 
sitting  or  upright  posture,  is  to  court  disaster. 
In  hospital  practice  such  a  patient  should 
on  no  account  be  lifted  off  the  stretcher,  but 
should  be  carried  to  the  ward,  and  the 
stretcher  be  placed  with  a  screen  round  it 
before  the  fire.  The  clothes  must  be  rapidly 
cut  off  and  the  body  covered  with  warm 
blankets,  it  being  of  extreme  importance 
that  the  head  be  not  raised  or  the  body 
pulled  about. 

If  the  bleeding  vessel  has  already  been 
secured,  the  indication  for  treatment  is  to 
bring  about  reaction.  Hot  bottles  may  be 
placed  between  the  thighs,  under  the  arms, 
and  over  the  pit  of  the  stomach.  The  lower 
limbs  should  be  slightly  raised  on  pillows, 
so  as  to  allow  the  blood  to  gravitate  as  much 
as  possible  towards  the  body.  Hot  dry 
flannels  may  be  applied  over  the  chest, 
while  a  sponge  wrung  out  of  very  hot 
water  may  be  placed  over  the  region  of 
the  heart.  Equal  parts  of  hot  brandy  and 
water  may  be  given.  This  should  be  done 
extremely  slowly,  drop  by  drop,  on  a  quill 
pen.  If  given  hurriedly  it  cannot  be  swal¬ 
lowed,  and  will  run  into  the  larynx.  In 
extreme  cases  a  subcutaneous  injection  of 
a  few  minims  of  ether  by  a  hypodermic 
syringe  has  proved  serviceable,  while  if  the 
patient  show  no  signs  of  rallying,  direct 
transfusion  of  from  four  to  six  ounces  of 
blood  may  be  tried.  See  Transfusion. 

If,  however— as  is  not  uncommonly 
the  case — the  collapse  is  due  to  violent 
haemorrhage  from  some  punctured  wound 
of  a  deep  vessel,  which  has  spontaneously 
ceased  to  bleed  before  the  surgeon’s  ar¬ 
rival,  he  should  not  be  in  too  great  a 
hurry  artificially  to  bring  about  reac¬ 
tion.  There  is  no  time  when  an  efficient 
coagulum  is  so  likely  to  form  as  during  the 
collapse  immediately  succeeding  a  sharp 
haemorrhage,  for,  at  this  period  of  feeble 
circulation,  the  coagulum.  is  not  merely 
forming  around  the  wounded  orifice,  but  it 
is  extending  within  the  canal  of  the  vessel 
itself,  and  every  minute  gained  makes  it 


666 


Haemorrhage 


stronger.  Unless  the  collapse  be  very  pro¬ 
found,  surgeons  should  be  satisfied  with 
merely  covering  the  patient  with  warm 
blankets.  Brandy  should  on  no  account  be 
given.  Artificially  to  excite  by  stimulants 
a  more  powerful  action  of  the  heart  is  in 
these  circumstances  fatal.  Nature  has  done 
her  best  to  reduce  the  heart’s  power,  and, 
if  time  be  given,  an  effective  clot  will  be 
formed ;  while  a  premature  reaction,  brought 
about  by  stimulants,  may  be  followed  by  a 
breaking  up  of  the  clot  and  a  recurrence  of 
the  bleeding.  Urgent  thirst  is  a  common 
symptom  of  severe  bleeding,  and  there  is 
no  reason  why  the  sufferer  should  not  be 
allowed  a  moderate  amount  of  cold  water, 
and  small  pieces  of  ice  to  suck  are  often 
specially  grateful. 

Local  treatment  of  Ticemorrhage. — The 
treatment  of  arterial  bleeding  will  be  found 
under  Arteries,  Wounds  of ;  the  milder 
forms  of  haemorrhage  from  the  veins  or 
capillaries  will  be  here  considered. 

Treatment  of  Venous  Bleeding. — 
In  an  open  wound  there  can  be  no  doubt 
that  bleeding  veins  should  be  tied.  The  old 
fear  of  inflammation  following  ligature  of 
the  veins  has  long  since  been  proved  to  be 
utterly  groundless.  In  punctured  wounds, 
elevation  of  the  limb  on  a  pillow  with  a 
moderate  amount  of  pressure  directly  over 
the  bleeding  point,  or  on  the  veins  a  little 
below  it,  effectually  arrests  the  haemorrhage. 
The  use  of  the  tourniquet  or  bandaging 
above  the  wound  should  on  no  account  be 
permitted. 

The  veins  of  a  limb  can  be  closed  by  a 
far  less  amount  of  pressure  than  is  re¬ 
quired  to  arrest  the  circulation  through  the 
arteries,  so  that  if  a  circular  bandage  or 
tourniquet  be  not  applied  so  firmly  as  com¬ 
pletely  to  stop  the  arterial  circulation,  it 
will,  to  a  certainty,  increase  the  venous 
bleeding,  for  the  blood  finds  its  way  into 
the  limb  and  cannot  return.  The  blood 
thus  retarded  flows  out  through  the  wounded 
veins.  It  may  be  frequently  observed  that 
a  severe  haemorrhage  from  a  wound  is  at 
once  stopped  by  removing  all  bandages  and 
compresses  which  have  been  applied  above 
the  wounded  part.  Shortly,  then,  it  should 
be  borne  in  mind  that  the  very  pressure 
over  the  main  vessels  of  a  limb,  so  effi¬ 
cient  in  arterial  wounds,  may  actually  prove 
fatal  to  the  patient,  if  employed  for  venous 
haemorrhage.  If  a  large  vein  has  only  been 
punctured,  it  will  suffice  to  pick  up  the  por¬ 
tion  wounded  and  tie  it  without  including 
the  whole  calibre  of  the  vein.  A  wound  of 
one  of  the  intracranial  sinuses  by  the  tre¬ 
phine,  or  a  compound  fracture,  bleeds  very 


copiously ;  nevertheless  it  can  be  easily  re¬ 
strained  if  the  patient’s  head  be  raised  and 
the  most  moderate  amount  of  pressure 
applied  locally. 

Capillary  Bleeding. —  This  does  not 
mean  that  the  haemorrhage  necessarily  pro¬ 
ceeds  from  the  actual  capillaries,  but  that 
it  flows  from  vessels  too  small  to  be  dis¬ 
tinctly  recognised  as  arteries  or  veins.  Thus 
it  will  sometimes  be  observed  that,  after  an 
amputation,  especially  when  an  Esmarch’s 
bandage  has  been  used,  after  all  visible 
vessels  have  been  secured,  blood  will  con¬ 
tinue  to  ooze  from  a  number  of  minute 
points.  Haemorrhage  of  a  similar  nature 
occasionally  follows  the  evacuation  of  an 
abscess,  from  the  minute  vessels  in  its  walls 
losing  their  support.  It  is  in  patients  with 
the  haemorrhagic  diathesis  that  a  serious  or 
even  fatal  bleeding  may  result  from  the 
division  of  the  minutest  vessels. 

The  troublesome  oozing  which  may  occur 
from  the  surface  of  a  wound  will  nearly 
always  cease  when  the  sides  are  brought 
together  or  the  flaps  adjusted,  but  it  is 
sometimes  undesirable  to  close  a  wound 
when  the  oozing  still  continues.  It  is  a 
common  practice  to  dash  cold  water  over 
the  surface,  but  if  the  wound  has  been  long 
exposed,  and  the  surface  is  already  cold, 
this  often  aggravates  rather  than  restrains 
the  bleeding.  In  these  circumstances  no¬ 
thing  answers  better  than  rapidly  bathing 
the  stump  with  hot  water.  The  tempera¬ 
ture  of  the  water  should  be  120°  to  124°, 
that  is,  just  about  as  hot  as  can  be  borne 
by  the  hand. 

A  troublesome  bleeding  sometimes  occurs, 
in  amputation,  from  the  medullary  canal  of 
a  bone ;  this  can  be  stopped  by  pressing  a 
small  piece  of  beeswax  into  the  spot.  Ca¬ 
pillary  oozing  is  sometimes  kept  up  by  the 
presence  of  a  clot,  and  a  wound  that  has 
been  dripping  for  some  time  will  cease  to 
do  so  if  the  coagulated  blood  be  gently 
sponged  away.  The  free  exposure  of  the 
bleeding  surface  to  the  air  is  often  a  valu¬ 
able  resource  in  arresting  general  oozing, 
especially  if  care  be  taken  that  all  clot  be 
wiped  away.  Whether  the  exposure  acts 
directly  on  the  vessels  or  on  the  blood  is  un¬ 
important  ;  but  it  is  certain  that  an  oozing 
which  has  been  continuing  for  a  length  of 
time  may  quickly  cease,  on  exposing  the 
flaps  or  surface  of  a  wound  freely  to  the 
air.  In  the  oozing  from  an  abscess-cavity 
it  will  frequently  happen  that,  on  washing 
out  the  collected  blood,  the  bleeding  will 
cease. 

Pressure,  carefully  applied  and  evenly 
adjusted,  is  a  form  of  treatment  applicable 
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to  many  cases  of  capillary  bleeding,  while, 
in  positions  where  it  cannot  be  applied, 
syringing  with  hot  water  should  certainly 
be  tried.  Should  this  prove  ineffectual,  the 
wound  may  be  washed  out,  or  the  abscess- 
cavity  syringed  with  a  solution  of  the 
subsulphate  of  iron,  or,  failing  this,  the 
wound  may  be  touched  with  the  actual 
cautery ;  while,  as  a  last  resource,  and  one 
that  would  very  rarely  have  to  be  applied, 
the  cavity  may  be  plugged  with  strips  of 
lint  dusted  with  the  subsulphate  of  iron 
powder. 

For  treatment  of  arterial  haemorrhage, 
see  Arteries,  Wounds  of. 

Harrison  Cripps. 

HAEMORRHAGIC  DIATHESIS. 

See  Haemophilia. 

HAEMORRHOIDS. — A  varicose  con¬ 
dition  of  the  veins  of  the  anus  and  adjacent 
part  of  the  rectum.  The  term  is  etymo¬ 
logically  bad,  as  it  refers  to  the  haemorrhage, 
which  is  only  one,  although  often  the  chief, 
of  many  symptoms  which  characterise  some 
forms  of  this  disease.  Piles,  from  the  Latin 
pita,  a  ball,  is  better,  as  most  of  these  vari¬ 
cosities  present,  at  some  time  of  their  exist¬ 
ence,  a  somewhat  globular  form. 

Piles  may  be  classed  as  external,  inter¬ 
mediate,  and  internal,  according  to  their 
situation,  outside,  on  the  margin  of,  or  inside 
the  anal  orifice.  This  classification  is  prac¬ 
tically  useful,  for  the  symptoms  andrequisite 
treatment  will  vary  with  their  situation. 

They  occur  very  frequently,  and  few 
persons  attain  to  old  age  without  having 
them  in  some  degree.  This  is  explicable 
from  the  anatomy  of  the  part.  The  anus 
and  rectum  being  developed  from  different 
parts  of  the  embryo,  are  supplied  with  blood 
from  separate  sources,  and  return  it  by  sepa¬ 
rate  channels.  The  rectum  is  supplied  by 
the  superior  haemorrhoidal  artery,  and  the 
blood  is  returned  by  the  corresponding  vein, 
a  radical  of  the  portal  vein.  The  anus  and 
contiguous  part  of  the  rectum  are  supplied 
by  the  middle  and  inferior  haemorrhoidal 
arteries,  and  the  blood  is  returned  by  the 
corresponding  veins,  radicals  of  the  inferior 
vena  cava.  There  is  a  free  capillary  com¬ 
munication  between  these  vessels,  so  that 
any  obstruction  to  the  flow  of  blood  through 
the  portal  vein  or  the  inferior  cava  tends 
to  produce  passive  congestion  of  this  part 
of  the  bowel.  This  is  further  favoured  by 
gravitation,  as  the  veins  of  the  portal  sys¬ 
tem  are  valveless.  Moreover,  the  sub¬ 
mucous  tissue  of  the  rectum  is  very  lax,  to 
allow  of  the  adaptation  of  the  mucous  mem¬ 


brane  to  the  varying  condition  of  the  tube, 
which  is  sometimes  completely  closed,  and 
at  other  times,  during  the  passage  of  faeces, 
more  or  less  considerably  distended.  The 
veins,  therefore,  in  this  tissue  are  less  capa¬ 
ble  of  resisting  increased  blood-pressure  than 
in  other  parts.  Thus,  constriction  of  the 
mitral  or  tricuspid  orifices  of  the  heart, 
pulmonary  emphysema,  chronic  bronchitis, 
cirrhosis  of  the  liver,  or  abdominal  tumours, 
may  induce  piles.  The  straining  resulting 
from  habitual  costiveness,  or  from  stricture 
of  the  rectum  or  of  the  urethra,  or  from 
enlargement  of  the  prostate  gland,  is  a 
frequent  cause.  The  gravid  uterus  very 
frequently  produces  passive  congestion  of 
the  rectum,  and  so  causes  piles.  Active 
congestion  of  the  part  may  be  induced  by 
constipation,  unsuitable  purgatives,  high 
living,  abuse  of  alcohol,  venereal  excess, 
and,  in  women,  by  uterine  or  ovarian  affec¬ 
tions.  In  some  cases  there  appears  to  be 
an  hereditary  tendency  to  piles  ;  but,  as 
Esmarch  well  remarks,  the  tendency  to  ex¬ 
cesses  by  which  piles  are  produced  may 
also  be  hereditary  in  these  cases. 

The  treatment  of  piles  must  be  general 
as  well  as  local,  and  unless  the  exciting 
cause  can  be  adequately  dealt  with,  the  local 
treatment  can  only  be  palliative.  As  a  rule 
patients  with  piles  may  be  advised  to  carry 
out  Falstaff’s  resolve  ‘  to  purge,  and  leave 
sack,  and  live  cleanly.’  The  purgative  must 
not  be  irritant,  and  the  confection  of  senna, 
or  Carlsbad  water,  taken  before  breakfast, 
will  usually  suffice.  The  rectum  should  be 
injected  with  cold  water  after  each  motion. 
These  precautions,  with  attention  to  diet  and 
moderation  in  the  use  of  alcoholic  stimu¬ 
lants,  will  generally  check  the  development 
of  piles,  unless  there  be  some  persistent 
obstruction  to  the  return  of  venous  blood, 
when  the  treatment  must,  so  far  as  possible, 
be  directed  to  the  cause  as  well  as  to  the 
result. 

External  piles  commence  as  a  dilata¬ 
tion  of  the  subcutaneous  network  of  veins 
around  the  anal  orifice.  As  the  integument 
is  thin,  the  dilatations  form  livid  projec¬ 
tions,  which  are  soft  and  easily  compressible. 
If  the  congestion  continue,  it  produces  in¬ 
filtration  and  chronic  inflammation  of  the 
surrounding  tissue,  which  subsequently 
undergoes  cicatricial  contraction,  and  so 
compresses  or  even  obliterates  the  dilated 
veins.  Firm  incompressible  folds  of  skin 
remain,  which,  if  uncomplicated,  and  if  due 
attention  be  paid  to  cleanliness,  usually 
cause  no  trouble.  They  may  produce  pru¬ 
ritus  or  eczema,  and  sometimes  become 
inflamed  and  painful.  If  so,  they  may  be 
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cut  off  with  scissors  curved  on  the  flat. 
But  if  they  are  near  the  margin  of  the 
anus,  care  should  be  taken  not  to  remove 
too  much  skin,  or  a  troublesome  stricture 
of  the  orifice  may  result.  Sometimes  one 
vein  becomes  considerably  dilated.  Throm¬ 
bosis  usually  results,  and  the  nodule,  from 
its  size,  may  cause  inconvenience  and  is 
liable  to  irritation.  It  may  become  in¬ 
flamed  and  suppurate.  A  longitudinal  in¬ 
cision  should  be  made  in  the  pile  and  the 
clot  be  turned  out.  Some  cotton  wool  should 
be  placed  in  the  wound  and  the  patient 
should  rest  for  the  remainder  of  the  day,  for 
fear  of  haemorrhage.  The  skin  need  not  be 
removed,  as  in  cicatrising  it  will  contract. 

Intermediate  piles  also  result  from  pas¬ 
sive  congestion  of  the  veins.  If  chronic,  it 
induces  hypertrophy  and  thrombosis.  From 
their  situation,  at  the  margin  of  the  anus, 
these  piles  are  exposed  to  irritation  and 
often  becomes  inflamed.  As  they  are  covered 
partly  with  skin  and  partly  with  mucous 
membrane,  the  latter  may  ulcerate,  and  so 
cause  a  purulent  discharge  or  haemorrhage. 
They  often  excite  tenesmus,  and  there  may 
be  great  pain  during  and  after  defecation, 
but  this  is  not  so  severe  or  persistent  as  in 
so-called  fissure  of  the  anus,  which,  how¬ 
ever,  sometimes  is  a  complication  of  this 
variety  of  piles.  If  their  removal  be  contra¬ 
indicated,  ice  will  relieve  the  inflammation, 
and  the  dilute  nitrate  of  mercury  ointment 
is  a  convenient  application  when  they  are 
ulcerated.  Otherwise  they  may  be  excised 
with  scissors,  but,  lest  stricture  of  the  orifice 
should  result,  it  is  better  to  remove  only 
two-thirds  of  each  pile,  and  the  remainder 
will  shrivel  in  cicatrization. 

With  internal  piles  there  is  usually  active 
as  well  as  passive  congestion  of  the  mucous 
membrane.  As  they  are  abundantly  sup¬ 
plied  with  arterial  blood  they  are  of  a  bright 
red  colour,  and  bleed  very  readily.  There 
is  often  much  mucous  discharge.  The  veins 
are  convoluted  as  well  as  dilated,  and  the 
hypertrophied  sub -mucous  tissue  around 
and  between  them  forms  tumours  which,  on 
microscopic  examination,  resemble  caver¬ 
nous  structures.  As  a  rule  internal  piles  are 
soft  and  compressible ;  but  sometimes  the 
hypertrophied  sub-mucous  tissue  may  be¬ 
come  indurated,  and  the  pile  may  resemble 
a  fibrous  polypus,  from  which  it  can  be  dis¬ 
tinguished  only  by  microscopic  examination. 

Internal  piles  may  be  sessile  or  pedun¬ 
culated.  The  latter  often  protrude  through 
the  anal  orifice  during  defecation,  and  their 
replacement  is  painful.  It  is  usually  effected 
by  the  fingers  of  the  patient,  or  better  by 
pressure  with  a  soft  sponge.  In  these  cases 


the  patient  should  arrange  so  that  the  daily 
action  of  the  bowels  should  take  place  at 
bedtime,  as  the  piles  can  be  more  easily 
replaced  when  the  patient  is  in  the  recum¬ 
bent  posture,  and  the  maintenance  of  this 
position  during  the  night,  and  the  dilatation 
of  the  cutaneous  vessels  from  the  warmth 
of  the  bedclothes,  relieve  the  congestion  of 
the  bowel.  Sometimes  the  protruded  piles 
are  strangulated  by  the  sphincter  muscle, 
and  then  sloughing  and  gangrene  may 
result. 

Internal  piles,  in  an  early  stage,  cause  ir¬ 
ritation  and  a  sensation  of  heat  in  the  fun¬ 
dament,  especially  after  defecation.  Some¬ 
times  there  is  mucous  catarrh  of  the  rectum. 
As  the  piles  enlarge,  and  the  mucous  mem¬ 
brane  atrophies  from  pressure,  there  is 
usually  haemorrhage.  This  may  vary  in 
amount,  being  sometimes  slight,  at  other 
times  considerable.  If  it  be  venous,  re¬ 
sulting  from  congestion  of  the  heart,  lungs, 
or  liver,  the  patient  will  be  relieved.  But 
if  it  be  arterial,  from  active  congestion  of 
the  bowel,  it  is  injurious,  and,  if  long  con¬ 
tinued,  in  neglected  cases  will  produce 
symptoms  of  extreme  anaemia. 

The  diagnosis  of  piles  presents  no  diffi¬ 
culty.  Perineal  vegetations,  condylomata, 
and  cancerous  tubercles,  can  scarcely  be 
confounded  with  external  piles,  and  the 
history  of  the  case  will  prevent  the  possi¬ 
bility  of  such  a  mistake.  Protruding  in¬ 
ternal  piles  are  distinguished,  by  their 
I  irregular  outline,  from  the  uniformly  an- 
!  nular  protuberance  of  smooth  or  rugose 
I  mucous  membrane  in  prolapse  of  the  rec¬ 
tum.  Such  piles,  however,  are  often  accom¬ 
panied  by  genuine  prolapse  of  the  rectum. 
An  indurated  internal  pile,  with  narrow 
pedicle,  greatly  resembles  a  fibrous  polypus, 
but  the  distinction  is  unimportant,  as  the 
treatment  of  both  is  the  same — ligature  of 
the  pedicle  and  abscission  of  the  growth. 
In  fact,  most  internal  piles  are  genuine 
new-growths  of  a  naevoid  character. 

Treatment.  —  Daily  injection  of  cold 
water  and  attention  to  diet  and  general 
health  will  suffice  in  many  cases.  Astrin¬ 
gent  injections  are  sometimes  of  service. 
They  should  be  small  in  quantity,  and 
should  be  administered  at  bed-time,  so  as 
to  be  longer  retained  and  to  act  more 
thoroughly.  The  tincture  of  Hamamelis, 
one  drachm  to  three  ounces  of  cold  water, 
is  said  to  be  useful.  A  suppository  of  the 
dilute  nitrate  of  mercury  ointment  is  use¬ 
ful  in  cases  of  catarrh.  If  there  be  arterial 
bleeding,  it  must  be  checked  by  operation. 
For  this  purpose  sessile  piles  should  be 
painted  with  nitric  acid  or  the  acid  nitrate 
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of  mercury  solution.  The  surface  of  the 
pile  should  be  dried  with  cotton  wool  and 
the  acid  applied  with  a  glass  brush,  but 
care  should  be  taken  to  prevent  the  acid 
coming  in  contact  with  the  margin  of  the 
anus,  as  this  would  cause  great  pain.  The 
surface  of  the  pile  should  then  be  again 
dried,  and  some  carbolized  olive  oil  (1  in  20) 
be  applied.  The  patient  should  maintain 
the  recumbent  position  for  some  hours  after, 
and  if  there  be  much  pain,  ice  applied  to 
the  part  will  give  relief.  Sessile  piles  may 
also  be  advantageously  treated  with  the 
actual  cautery. 

Pedunculated  piles  may  be  removed  by 
ligature  or  by  the  actual  cautery.  An  aperient 
should  be  administered  on  the  preceding 
evening,  in  order  that  the  rectum  may  be 
empty,  and  an  injection  of  warm  water,  im¬ 
mediately  before  the  operation,  will  assist  in 
bringing  the  piles  well  down.  The  patient 
should  he  on  the  left  side,  with  the  thighs 
well  flexed,  and  a  strap,  passed  round  the 
shoulders  and  under  the  right  thigh,  is  very 
useful.  The  nates  should  be  separated  by 
an  assistant.  If  the  ligature  be  adopted, 
the  pile  should  be  seized  with  a  pair  of 
four-toothed  forceps,  and  a  groove  cut  in 
the  mucous  membrane  at  the  lower  border 
of  the  base  of  the  pile  with  blunt-pointed 
scissors.  The  groove  should  be  perpen¬ 
dicular  to  the  wall  of  the  bowel.  The  for¬ 
ceps  should  then  be  transferred  to  the 
assistant,  who  should  make  gentle  traction 
on  the  pile  at  the  moment  when  the  loop 
of  ligature  is  about  to  be  tied  round  the 
base  of  the  pile.  The  ligature  should  be  of 
well-waxed  hemp,  and  be  tied  as  tightly  as 
possible.  The  ends  should  be  cut  moder¬ 
ately  long.  If  the  base  of  the  pile  be 
broad,  a  curved  needle,  armed  with  the 
ligature,  should  be  passed  through  the 
centre,  and,  the  loop  having  been  cut,  the 
pile  should  be  tied  in  two  parts.  If  there 
be  more  than  one  pile,  the  others  should  be 
treated  in  a  similar  manner.  The  piles  and 
the  ends  of  the  ligatures  should  then  be 
passed  up  above  the  sphincter  muscle,  and, 
unless  contraindicated,  a  morphia  supposi¬ 
tory  should  be  introduced.  Any  external 
or  intermediate  piles  should  be  cut  off. 
Otherwise,  however  insignificant  they  may 
appear,  they  will  almost  certainly  become 
inflamed  and  cause  trouble  to  both  patient 
and  surgeon.  The  patient  must  remain  in 
bed,  and  the  bowels  be  kept  inactive  for 
some  days.  The  diet  should  be  simple  and 
such  as  will  not  leave  a  bulky  residuum. 
Alcoholic  stimulants  should  be  avoided. 
On  the  fifth  morning  some  castor-oil  or 
similar  aperient  should  be  given,  and  an 


injection  of  olive  oil  will  facilitate  the 
action  of  the  bowels.  The  ligatures  usually 
come  away  with  the  first  motion,  but  if 
this  does  not  occur,  they  should  not  be 
meddled  with,  as  haemorrhage  might  result. 
If  the  motion  cause  much  pain,  the  use  of 
a  warm  hip-bath  will  give  relief.  The 
patient  should  maintain  the  recumbent  posi¬ 
tion  until  the  part  has  healed,  which  usu¬ 
ally  occurs  in  about  three  weeks.  If  the 
wound  be  indolent,  the  compound  tincture 
of  benzoin  or  dilute  solution  of  nitrate  of 
silver  (two  grains  to  the  ounce),  are  suit¬ 
able  applications. 

If  there  be  much  pain  after  the  opera¬ 
tion,  ice  applied  locally  will  usually  give 
relief;  but  if  this  fail,  then  hot  fomenta¬ 
tions  sometimes  have  the  desired  effect. 
If  all  bleeding  has  been  thoroughly  arrested 
at  the  time  of  the  operation,  there  will  very 
rarely  be  any  recurrence  if  the  patient  be 
kept  quiet  and  in  the  recumbent  posture. 
Should  any  occur,  if  outside  the  bowel,  it 
may  be  stopped  by  ligature,  or  by  pressure 
with  a  pad  of  lint  and  a  T -bandage.  If  it 
be  from  within  the  bowel,  the  piles  should 
be  drawn  down  by  the  ligatures,  which  were 
left  long  for  this  purpose,  and  the  bleeding 
point  touched  with  a  pledget  of  cotton-wool 
steeped  in  the  solution  of  percliloride  of 
iron. 

Retention  of  urine  is  a  frequent  com¬ 
plication.  It  results  partly  from  the  sym¬ 
pathetic  congestion  of  the  vessels  at  the 
neck  of  the  bladder,  and  partly,  perhaps, 
from  the  patient’s  inability  to  micturate  in 
the  recumbent  posture.  A  catheter  must, 
if  requisite,  be  used,  and  the  patient  should 
not  be  allowed  to  sit  or  stand  up,  as 
haemorrhage  would  most  probably  result. 
The  difficulty  is  not  experienced  in  all  cases, 
and  rarely  persists  for  more  ..than  one  or 
two  days. 

The  inguinal  lymphatic  glands  often  be¬ 
come  swollen  and  tender.  They  very  rarely 
suppurate.  If  they  do,  a  puncture  should 
be  made  as  soon  as  fluctuation  can  be  de¬ 
tected,  and,  the  pus  having  been  discharged, 
the  wound  heals  rapidly. 

Pyaemia  and  tetanus,  occasionally,  but 
very  rarely,  result  from  this  operation.  All 
surgeons,  who  have  had  much  experience 
in  operating  for  piles,  have  probably  met 
with  such  results  ;  but  the  fatal  cases  are 
very  few  in  comparison  with  the  number 
of  operations.  Some  surgeons  employ  anti¬ 
septic  measures,  such  as  antiseptic  liga¬ 
tures,  washing  out  the  rectum  with  carbo- 
lised  water,  salicylic  wool,  &c.  These  can 
do  no  harm,  but  a  careful  selection  of  cases 
to  be  operated  on  will  probably  be  more 
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effectual.  If  there  be  evidence  of  extensive 
renal  disease,  operation  should,  if  possible, 
be  avoided,  and  palliative  treatment  adopted. 

The  causes  of  tetanus  are  so  little  known, 
that  the  surgeon  has  no  clue  as  to  the  cases 
in  which  it  may  be  apprehended.  Statis¬ 
tics  seem  to  indicate  that  it  may  result 
from  some  epidemic  cause. 

The  treatment  of  internal  piles  by  the 
actual  cautery  dates  at  least  from  the  time 
of  Hippocrates,  and  latterly  has  been 
adopted  by  many  surgeons  in  preference 
to  the  ligature,  as  causing  less  after-pain 
and  allowing  the  patient  to  more  speedily 
resume  his  ordinary  mode  of  life.  The 
amount  of  pain,  however,  seems  to  depend 
more  on  the  idiosyncrasy  of  the  patient 
than  on  the  mode  of  treatment ;  and  the 
resumption  of  active  life,  before  the  part 
has  thoroughly  healed,  always  involves  the 
risk  of  peri-rectal  inflammation,  and  pos¬ 
sibly  of  abscess  and  fistula.  The  use  of  the 
cautery  does  not  confer  any  greater  immu¬ 
nity  from  fatal  results.  The  preliminary 
arrangements  are  the  same  as  for  the  treat¬ 
ment  by  ligature.  The  base  of  the  pile 
should  be  compressed  by  a  suitable  clamp, 
and  the  pile  cut  off  within  a  little  distance 
from  the  clamp.  The  remainder  should 
then  be  burnt  off  down  to  the  clamp  with 
the  galvanic,  or  with  Paquelin’s,  cautery. 
The  clamp  should  then  be  cautiously  re¬ 
laxed  and,  if  there  be  no  bleeding,  removed. 
If  there  be  any  bleeding,  the  clamp  must 
be  tightened  and  the  cautery  re-applied. 
The  after-treatment  is  the  same  as  when 
the  ligature  has  been  used. 

The  method  of  crushing,  instead  of 
cauterising,  the  base  of  the  pile,  has  recently 
been  advocated,  and  the  method  seems  to 
answer  well  with  purely  internal  piles 
where  it  is  desirable  to  avoid  the  loss  of 
any  blood.  A  very  powerful  screw-clamp 
is  employed,  and  it  is  important  to  keep  up 
the  pressure  for  fully  two  minutes,  after 
which  the  pile  may  be  cut  off  beyond  the 
clamp  and  the  instrument  removed,  without 
risk  of  haemorrhage. 

Except  for  the  application  of  nitric  acid, 
which  is  comparatively  painless,  an  anses- 
thetic  should  be  administered  in  all  opera¬ 
tions  for  piles,  unless  contraindicated  by 
the  general  condition  or  desire  of  the 
patient.  The  objection  that  the  piles  may 
slip  up  while  anaesthesia  is  being  induced, 
is  groundless,  as  a  good  assistant  can 
always,  when  the  patient  is  unconscious, 
evert  the  mucous  membrane  so  as  to  bring 
the  piles  into  view.  The  volitional  aid  of 
the  patient,  desired  by  some  surgical  writers, 
is  unnecessary,  although  sanctioned  by 


Hippocrates,  who  recommended  that  the 
patient  should  shout  loudly  during  the 
operation,  so  as  to  thrust  the  piles  further 
down. 

Protruded  internal  piles,  sloughing  from 
strangulation  by  the  sphincter  muscle,  may, 
if  the  patient’s  condition  be  otherwise  good, 
be  at  once  removed  by  operation.  But  if, 
as  is  usually  the  case,  there  be  high  fever, 
it  is  better  to  temporise,  and  with  hot 
fomentations  the  sloughs  speedily  separate, 
and  the  cure  is  thus  effected  by  nature. 

Jeremiah  McCarthy. 

HEMOSTATICS.  See  Hemorrhage. 

HEMOTHORAX.  — A  collection  of 
blood  in  the  pleural  cavity,  arising  gene¬ 
rally  from  injury,  and  very  rarely  from  dis¬ 
ease.  The  latter  condition  is  generally  due 
to  some  morbid  condition  of  the  blood,  as 
in  purpura  haemorrhagica.  In  such  a  con¬ 
dition,  the  commencement  of  what  would 
otherwise  have  been  an  acute  pleurisy  may 
be  here  ushered  in  by  a  violent  haemorrhage 
into  the  cavity  of  the  pleura.  The  course 
and  treatment  of  this  state  will  be  those  of 
the  condition  primarily  causing  the  morbid 
state  of  the  blood,  and  need  not  be  further 
described  here. 

Haemothorax  from  injury  is  generally 
due  to  injury  of  the  lung  or  of  the  inter¬ 
costal  vessels  by  a  penetrating  wound.  It 
more  frequently  takes  place  when  the  ex¬ 
ternal  wound  is  a  small  one  than  when  it 
is  large.  In  the  latter  case  the  blood  es¬ 
capes  externally ;  when  it  is  small,  on  the 
other  hand,  the  wound  contracts,  and  the 
bleeding  cannot  take  place  externally ;  it 
must  then  either  collect  under  the  skin  and 
fascia,  producing  a  blood-tumour,  or,  if  the 
pleura  be  wounded,  it  is  poured  into  its 
cavity  and  constitutes  a  haemothorax. 

A  haemothorax  always  causes  some  dul- 
ness  on  percussion  over  the  affected  part. 
The  dulness  may  occupy  the  whole  of  the 
side,  when  the  amount  of  blood  is  suffi¬ 
ciently  great  to  fill  the  pleural  cavity.  In 
such  cases  there  is  always  more  or  less 
collapse  of  the  lung.  Or  the  blood  may 
occupy  only  a  portion  of  the  pleural  cavity — 
generally  the  part  most  dependent  after  the 
injury  has  been  received.  Thus,  if  the  patient 
has  remained  propped  up  it  will  be  towards 
the  base  of  the  lung,  and  if  he  has  fallen 
into  the  recumbent  position  it  will  gravitate 
to  the  side  on  which  he  has  fallen.  In  the 
severer  cases,  there  is  absence  of  the  breath- 
sounds  on  auscultation,  and  deficiency  of 
the  vocal  fremitus.  In  the  more  localised 
cases,  the  breath  -  sounds  are  not  alto- 
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gether  lost,  but  are  distant  and  deficient 
in  intensity ;  and  in  the  slightest  cases, 
where  only  a  thin  film  of  blood  is  effused 
between  the  lung  and  the  costal  parietes, 
there  may  be  scarcely  any  dulness,  and  the 
breath-sounds  are  nearly  as  loud  as  usual. 
In  such  cases  as  these,  the  auscultatory 
signs  are  alwrays  liable  to  pass,  in  process 
of  time,  into  those  of  the  severer  form,  from 
the  setting  up  of  an  acute  pleurisy  by  the 
blood-clot.  This  is  especially  the  case  when 
any  foreign  putrefactive  material  has  been 
carried  inwards  by  a  small  punctured 
wound.  The  acute  pleurisy  thus  resulting 
is  very  often  accompanied  by  extensive 
serous  effusion  (hydrothorax),  and  the  mix¬ 
ture  of  serum  and  blood  thus  resulting 
gives  rise  to  a  condition  which,  when  seen 
for  the  first  time,  is  very  difficult  to  dis¬ 
tinguish  from  a  pure  heemothorax.  The 
differential  diagnosis  may  partly  be  made 
by  taking  into  account  the  rapidity  with 
which  the  dulness  formed.  If  it  came 
on  after  three  or  four  days,  it  will  probably 
be  serum  only  slightly  mixed  with  blood. 
If  it  formed  within  the  first  twenty-four 
hours,  the  chances  are  that  it  is  blood. 

Hsemothorax  may  be  accompanied  by 
the  usual  signs  of  a  wound  of  the  lung  ( see 
Lung,  Wounds  of),  or  these  may  be  absent 
if  the  bleeding  has  taken  place  entirely 
from  an  intercostal  or  other  large  vessel. 
If  the  accumulation  of  blood  is  very  great, 
the  signs  of  extensive  haemorrhage  will  be 
present — viz.  great  collapse,  pahor,  thirst,  a 
small  thready  pulse,  and  great  dyspnoea. 
The  patient  sits  up  in  bed  with  the  body 
bent  forwards,  the  surface  of  the  skin  is  cold 
and  moist,  the  pupils  become  dilated,  and 
there  is  often  vomiting,  followed  by  syn¬ 
cope.  In  such  cases  death  may  take  place 
very  speedily,  partly  from  the  loss  of  blood, 
partly  from  collapse  of  the  lung  due  to  the 
pressure  of  the  blood  upon  it.  In  such 
extreme  cases  measuring  the  chest  may 
afford  some  information,  the  affected  side 
bulging  and  being  less  mobile  than  the 
sound  one.  It  is,  however,  a  very  uncer¬ 
tain  test,  and  cannot  be  much  relied  on. 

In  the  less  severe  cases,  air  may  be  ex- 
travasated  into  the  chest  and  become  mixed 
with  the  blood  (pneumo -hsemothorax).  In 
such  cases  the  succussion-sound  may  be 
present,  and  may  be  audible  either  to  the 
patient  or  the  surgeon.  In  the  cases  which 
survive  for  some  days,  ecchymosis  begins  to 
appear  in  the  lower  part  of  the  lumbar 
region  of  the  chest.  This  is  never  an  early 
sign,  is  sometimes  not  present,  and  is  due 
to  the  blood  colouring-matter  gravitating 
from  the  pleura  in  the  direction  of  the 


quadratus  lumborum  muscle.  It  gives  rise 
to  a  deep  purphsh  stain  of  the  integuments 
in  this  region. 

Treatment. — The  first  consideration  is, 
if  possible,  to  put  a  stop  to  the  haemor¬ 
rhage.  Operative  measures  to  this  end  are 
too  often  futile,  and  the  uncertainty  where 
the  bleeding  comes  from  will  generally 
render  all  special  exploration  with  this 
end  in  view  unadvisable.  If,  however,  it 
be  quite  certain  that  it  is  the  intercostal 
artery  which  is  the  source  of  the  bleeding, 
an  attenrpt  should  be  made  to  secure  it. 
On  account  of  the  freedom  of  its  anasto¬ 
moses,  this  should  be  done  by  tying  both 
ends,  if  possible,  at  the  wound.  This  is 
often  exceedingly  difficult  to  do,  and, 
where  it  is  found  impossible,  various 
special  proceedings  have  been  advised  to 
put  a  stop  to  the  haemorrhage.  Of  these 
it  is  only  necessary  to  mention  one — viz. 
the  introduction  into  the  wound  between 
the  ribs  of  a  piece  of  linen  (boracic  lint 
will  answer  the  purpose  well),  pushing  the 
centre  of  the  piece  before  the  finger  into 
the  wound  in  the  form  of  a  cone.  The 
centre  of  the  cone  is  next  filled  up  with 
sublimate  wool,  and  the  base  of  the  cone 
is  then  drawn  tight  over  a  small  ring  and 
tied.  This  will  make  the  cone  swell  out 
at  the  sides,  becoming  more  spherical.  A 
slight  movement  of  withdrawal  will  then 
cause  the  part  in  the  chest  cavity  to  press 
strongly  against  the  thoracic  wall,  and  thus 
may  occlude  any  bleeding  point. 

If  the  haemorrhage  take  place  from  any 
of  the  large  internal  vessels,  operative  pro¬ 
ceedings  are  useless ;  but  if  it  be  from  the 
internal  mammary  artery,  an  attempt 
should  be  made  to  secure  it  at  the  wound. 
In  operating  on  the  dead  subject  this 
artery  is  easily  secured  by  opening  up  the 
space  between  the  costal  cartilages ;  but  in 
the  living  patient,  where  the  parts  are  in¬ 
filtrated  with  blood  from  a  bleeding  artery, 
this  is  often  impossible,  and  it  may  be  best 
in  such  a  case  to  cut  through  and  remove 
a  costal  cartilage,  in  order  the  more  cer¬ 
tainly  to  get  at  the  artery. 

Practically,  in  the  majority  of  cases, 
operative  measures  for  securing  the  bleed¬ 
ing  vessel  will  be  found  impossible. 
Where  this  is  so,  when  death  is  impend¬ 
ing  from  the  large  amount  of  blood  poured 
out  into  the  chest,  it  is  best  to  open  up 
the  wound  and  introduce  a  large  drain¬ 
age-tube  into  the  pleural  cavity.  The 
chance  of  saving  the  patient  in  such  cases 
is  small ;  but  the  pressure  upon  the 
lung  may  be  relieved  in  this  way,  and 
the  immediate  risk  tided  over.  It  is 
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said  that  this  measure  is  of  no  use  on 
account  of  the  rapidity  with  which  the 
blood  poured  into  the  pleura  coagulates. 
It  is,  however,  the  only  possible  measure 
in  such  extreme  cases,  and  even  if  fluid 
blood  be  not  reached  and  drawn  off  by  the 
drainage-tube,  it  is  possible  that  some  of  the 
serum,  the  result  of  the  coagulation  of  the 
blood,  may  be  got  rid  of  and  the  imme¬ 
diate  risk  from  the  pressure  of  the  blood- 
clot  be  thus  removed.  In  the  cases  of 
lesser  severity  it  is  very  unwise  to  inter¬ 
fere  at  all  with  the  wound.  Such  cases 
should  be  kept  as  quiet  as  possible,  the 
patient  placed  on  the  affected  side,  the 
wound  (if  there  be  one)  closed  by  some 
antiseptic  dressing,  and  the  effusion  of 
blood  checked  as  far  as  possible  by  the 
administration  of  ergot  (irjx  doses  of  the 
tincture  every  hour  at  first,  and  afterwards 
at  increasing  intervals),  by  the  application 
of  cold  to  the  surface  in  the  shape  of  ice- 
bags  to  the  thoracic  parietes,  and  by  almost 
total  abstinence  from  food.  Such  cases 
not  infrequently  recover,  especially  where 
there  is  no  external  wound.  They  may, 
however,  he  complicated  by  the  effusion 
of  a  large  quantity  of  serum  (hydro - 
haemothorax),  which  may  call  for  the 
operation  of  paracentesis  thoracis  (q.v.). 

This  operation  should  be  done,  if  there 
be  an  external  wound,  by  opening  it  up,  in¬ 
troducing  a  long  drainage-tube  of  medium 
size,  and  allowing  the  fluid  to  drain  off 
antiseptically  below  the  surface  of  carbolic 
lotion  (1-40)  placed  in  a  basin.  The  drain¬ 
age-tube  should  never  be  kept  in  very  long, 
and  when  the  effusion  of  serum  appears 
to  have  ceased,  it  should  be  withdrawn,  the 
wound  closed,  and  the  rest  of  the  serum 
and  blood-clot  allowed  to  be  absorbed  by  the 
natural  processes.  When  there  is  no  ex¬ 
ternal  wound,  the  removal  of  the  serum  is 
best  accomplished  by  the  use  of  the  aspir¬ 
ating  syringe.  A  puncture  should  be  made 
through  an  intercostal  space  (generally  the 
seventh),  not  far  from  the  angle  of  the 
scapula,  with  a  medium-sized  needle,  and 
the  fluid  be  withdrawn  with  the  aspirating 
syringe.  Here  again  it  is  wise  not  to  use 
too  much  exhaustive  force,  and,  when  the 
fluid  begins  to  flow  with  difficulty,  it  is  best 
to  withdraw  the  needle  and  allow  Nature 
to  do  the  rest.  Indeed,  it  is  better  to  re¬ 
peat  the  operation  a  second  time  rather 
than  to  risk  doing  too  much  at  first. 

To  sum  up  the  treatment  in  these  cases ; 
although  operative  measures  should  be 
resorted  to,  where  possible,  to  put  a  stop  to 
the  haemorrhage,  in  practice  it  will  be  found 
that  but  few  cases  can  be  successfully 


treated  in  this  manner,  and  more  must  be 
expected  from  the  application  of  cold  to- 
the  surface,  from  the  internal  administra¬ 
tion  of  styptics,  and  from  starving  the 
patient,  than  from  any  operation. 

H.  G.  Howse. 

HAINSBY’S  THTJSS  or  cheek-com¬ 
pressor  roughly  resembles  a  double  inguinal 
truss.  It  is  applied  so  that  the  pads  fit  on 
to  the  cheeks,  which  they  compress  towards 
one  another ;  it  is  used  to  take  off  the  strain 
from  the  sutures  after  operations  for  hare¬ 
lip. 

HAIR,  Diseases  of  the. — These  may  be 
divided  into  four  principal  groups — (1)  atro¬ 
phic,  (2)  structural,  (3)  pigmentary,  (4) 
parasitic.  To  the  first  of  these  belong  the 
different  varieties  of  baldness.  The  struc¬ 
tural  and  pigmentary  changes  are  also  for 
the  most  part  atrophic,  but  for  convenience 
are  usually  considered  in  separate  groups. 

Atrophy. —  The  circumstances  under 
which  alopoecia  or  baldness  occurs  are  very 
various  ;  in  its  ordinary  form  it  is  only  a 
senile  change  which  is  very  common  in  men, 
and  requires  no  special  notice. 

Premature  baldness  may  be  simply  due 
to  an  hereditary  tendency,  in  which  case  it 
differs  but  little  from  senile  baldness  ;  more 
commonly,  however,  it  is  the  result  of  some 
affection  of  the  scalp.  Amongst  the  most 
common  of  these  is  excessive  sweating.  It 
is  not  unusual  to  find  that  Europeans,  who 
live  in  tropical  countries,  become  partially 
bald  owing  to  this  cause.  This  kind  of 
baldness  is  by  no  means  confined  to  men. 
Various  forms  of  follicular  inflammation 
and  seborrhcea  give  rise  to  partial  baldness. 
See  Seborrhcea.  Most  acute  diseases  may 
produce  a  sudden  arrest  of  the  growth  and 
a  subsequent  rapid  shedding  of  the  hair ; 
this  is  common,  for  example,  after  fevers. 
Syphilis  is  especially  liable  to  produce  tem¬ 
porary  partial  baldness,  which  may  be  gene¬ 
rally  distinguished  from  ordinary  baldness 
by  the  fact  that  the  hair  falls  off  pretty  uni¬ 
formly  from  all  parts  of  the  head,  and  is  by 
no  means  limited  to  the  crown  and  fore¬ 
head. 

Scars  of  the  scalp,  from  whatever  cause 
they  may  arise,  always  produce  permanent 
bald  patches ;  this  is  the  case  even  with 
those  produced  by  erythematous  lupus, 
where  the  scars  are  of  the  most  superficial 
kind.  For  other  forms  of  baldness,  see 
Alopecia  Areata. 

Structural  changes  in  the  hair  are  not 
very  common ;  one  of  the  best  known  is 
called  Trichorexis  nodosa  or  Tricho-clasis. 
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To  the  naked  eye  the  hairs  affected  are 
marked  with  two,  three,  or  more  white 
bulging  spots,  and  very  slight  traction 
causes  the  hair  to  break  at  these  points. 
Examined  under  the  microscope,  the  hair 
presents  spindle-shaped  swellings  of  the 
shaft,  which  ultimately  burst  near  the 
middle  of  the  swelling,  the  cortical  portion 
giving  way  first,  so  that  the  partially  divided 
hair  has  the  appearance  of  two  brushes, 
the  bristles  of  which  are  interlocked.  The 
white  appearance  at  the  point  of  fracture  is 
probably  due  to  the  same  cause  that  gives 
rise  to  the  white  appearance  of  the  scales 
of  psoriasis — that  is,  the  introduction  of  air. 
This  form  of  trichorexis  nodosa  is  chiefly 
met  with  on  the  hair  of  the  face.  In 
another  variety  of  the  same  disease,  first  j 
described  by  Dr.  Walter  Smith  and  the  ! 
writer,  spindle-shaped  swellings  occur  in 
the  hairs  of  the  scalp,  which  usually  break 
with  a  clean  fracture  between  the  swellings, 
so  that  the  white  appearance  is  not  often 
seen.  The  growth  of  hair  is  generally  very 
poor  and  feeble  in  these  cases. 

Pigmentary  changes,  like  baldness,  are 
often  simply  the  natural  result  of  old  age, 
but  premature  greyness  (canities)  is  not 
uncommon.  Sometimes  it  is  the  result  of 
some  hereditary  tendency,  but  more  com¬ 
monly  it  is  due  to  bad  health,  anxiety,  and 
worry.  As  a  local  cause,  neuralgia  may  be 
mentioned ;  a  long-continued  or  recurrent 
neuralgia  of  the  scalp  will  often  give  rise  to 
grey  hair,  which  is  distributed  over  the 
region  of  pain.  In  alopcecia  areata  the 
first  crop  of  new  hair  is  generally  grey,  and, 
associated  with  that  disease,  patches  of  grey 
hair  are  occasionally  met  with  where  the 
scalp  has  never  been  bald. 

For  parasitic  diseases  of  the  hair,  see 
Tinea  Tonsurans  ;  Favus. 

Treatment  of  premature  baldness  is 
confined  to  the  use  of  stimulating  lotions 
to  the  scalp  and  the  internal  administration 
of  suitable  tonics.  The  best  stimulating 
lotions  are  the  different  preparations  of 
cantharides  ;  one  of  the  most  useful  con¬ 
sists  of  acetum  cantharidis  fi^ss.,  glycerine 
ffiij.,  sp.  rosmarini  ad  fyviij.  This  lotion  is 
also  one  of  the  best  in  cases  of  premature 
greyness ;  cantharides  being  the  best  local 
stimulant  for  producing  an  increase  in  the 
pigmentation  of  the  skin  and  hair. 

Robert  Liveing. 

HAMILTON’S  SPLINT  for  fractures 
of  the  femur  is  a  compound  of  two  long 
splints,  which  are  united  at  the  lower  end 
by  a  crossbar  ;  it  is  very  useful  for  children, 
as  it  restrains  their  restlessness  and  allows 
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of  their  being  turned  over  without  disturb¬ 
ing  the  fracture. 

HAMMER-TOES. — In  this  affection 
the  toes,  especially  the  second,  but  occa¬ 
sionally  the  third  and  fourth  as  well,  are 
drawn  towards  the  sole  of  the  foot,  usually 
at  the  first  phalangeal,  but  sometimes  at 
the  metatarso-phalangeal  joint. 

Causes. — These  are  : — (1)  Crowding  of 
the  toes  by  ill-fitting  boots.  When  these 
are  too  short  or  too  small,  with  pointed 
toes,  the  first  and  fifth  toes  are  driven  un¬ 
der  the  others,  which,  owing  to  the  scanty 
room,  become  displaced  into  the  position  of 
hammer-toes.  Boots  with  heels  absurdly 
high,  by  throwing  the  weight  on  to  the 
front  of  the  foot,  will — especially  if  too 
small  as  well — have  the  same  effect.  (2) 
Contraction  of  the  flexor  tendons  or  weak¬ 
ness  of  the  extensors.  (3)  Contraction  of 
the  digital  prolongations  of  the  plantar' 
fascia.  (4)  In  some  cases  the  contrac¬ 
tion  of  the  toes  may  be  partly  reflex, 
owing  to  the  presence  of  painful  corns ; 
but  it  is  obvious  that  in  these  cases  direct 
pressure  will  probably  play  an  important 
part.  (5)  In  another  group  of  cases 
infantile  paralysis,  as  indicated  by  the 
wasting,  colour,  and  temperature  of  the 
limb,  will  be  found  to  be  at  the  root  of  the 
matter.  (6)  Occasionally,  as  in  the  variety 
of  club-foot  which  M.  Duchenne  called 
hollow  c  claw  foot,’  a  hammer-like  condi¬ 
tion  of  the  toes  is  produced  by  wasting 
of  the  interossei,  the  first  phalanges  being 
extended,  while  the  last  two  are  flexed 
upon  the  first.  Whatever  be  the  cause, 

‘  hammer  toes  ’  may  become  a  very  crip¬ 
pling  affection,  especially  after  puberty, 
when  more  active  life  begins.  Painful 
corns  and  bunions  form  over  the  distorted 
phalanges,  or  over  the  exposed  heads  of 
the  metatarsal  bones ;  and  the  pressure  of 
the  body  is  no  longer  evenly  distributed 
over  the  phalanges,  as  these,  from  their 
distorted  and  stiffened  condition,  have  lost 
their  natural  play. 

Treatment. —  This  consists  in  first  re¬ 
moving  any  cause,  such  as  ill-fitting  boots, 
remedying,  as  far  as  possible,  by  friction, 
shampooing,  warmth,  &c,  the  deficient 
action  of  any  weakly  muscles.  The  toes 
are  to  be  straightened  by  means  of  tapes 
and  splints.  In  early  or  slight  cases  these 
may  be  of  whalebone,  but  in  more  ad¬ 
vanced  cases  it  is  best  to  make  use  of  a 
metal  sole-plate,  with  slots  cut  out  at  the 
extremity,  by  means  of  which  the  affected 
toes  are  gradually  straightened  with  elastic 
webbing  or  broad  tapes.  Such  a  sole- 
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plate  may  be  worn  in  the  day-time  within 
a  large  hoot  or  slipper ;  it  is  always  to  he 
worn  at  night.  In  advanced  cases,  straight¬ 
ening  will  he  impossible  without  the  aid 
of  tenotomy.  This  may  he  freely,  if  care¬ 
fully,  made  use  of  in  the  case  of  contracted 
tendons  and  fascia.  The  former  should 
not  be  divided  opposite  to  articulations ; 
the  latter  is  best  divided  a  little  above  the 
heads  of  the  metatarsal  bones.  If  the  sur¬ 
geon  practise  division  opposite  to  the  webs 
of  the  toes  or  along  the  phalanges,  great 
care  must  be  taken  of  the  digital  nerves, 
or  troublesome  numbness  will  result.  The 
patient  must  always  be  prepared  for  some 
stiffness  persisting  in  the  toes — a  condition 
of  much  less  moment  here  than  in  the 
fingers.  So,  too,  with  regard  to  amputa¬ 
tion,  when  the  straightening  of  one  or  two 
toes  proves  difficult  or  very  painful,  they 
should  be  removed ;  this  step  will  not  in¬ 
terfere  seriously  with  locomotion. 

W.  H.  A.  Jacobson. 

HAMMOND’S  SPLINT  for  fractures 
of  the  jaw  is  a  framework  of  strong  wire, 
which  passes  both  in  front  of  and  behind 
the  teeth  at  the  level  of  their  necks.  The 
two  pieces  of  the  wire  splint  are  laced 
together  and  to  the  teeth  by  binding 
wires  passed  between  the  teeth.  Silver- 
plated  copper  wire  does  well  for  the  frame¬ 
work,  and  finer  silver  wire  for  the  binding 
wires. 

HAMSTRING  TENDONS. — Contrac¬ 
tion  of  the  hamstring  muscles  may  be 
caused  by  painful  inflammatory  swellings 
in  the  ham,  the  pain  from  which  is  relieved 
by  flexion  of  the  knee.  In  painful  con¬ 
ditions  of  the  knee-joint,  and  particularly 
in  ‘  white  swelling,’  and  when  the  bones 
or  cartilages  are  affected,  all  the  muscles 
about  the  joint  become  spasmodically  con¬ 
tracted  ;  and  as  the  flexors  are  more  power¬ 
ful  than  the  extensors,  the  knee  assumes 
the  flexed  position.  Spasmodic  contraction 
of  these  muscles  is  also  seen  in  hys¬ 
teria,  and  is  occasionally  excited  by  reflex 
irritation,  as  in  some  cases  of  phimosis. 
When  this  contraction  is  continuous  over 
a  long  period,  the  muscles  become  per¬ 
manently  shortened  and  unable  to  relax  to 
their  former  extent,  so  as  to  allow  the  joint  to 
be  fully  extended :  this  condition  is  distin¬ 
guished  as  Contracture.  This  also  occurs 
when  the  muscles  are  permanently  relaxed 
with  their  ends  approximated.  Thus,  when 
in  a  case  of  morbus  coxae,  the  limb  is 
allowed  to  remain  flexed  both  at  the  hip 
and  knee  for  many  months,  the  hamstring 


muscles  shorten,  so  that  the  knee  cannot 
afterwards  be  extended. 

Symptoms  and  Diagnosis. — These  con¬ 
ditions  are  recognised  by  noticing  that  the 
knee-joint  is  constantly  flexed,  and  that  the 
attempt  to  extend  it  causes  the  hamstring 
tendons  to  start  out  under  the  skin  as  tense 
resisting  cords.  When  only  one  tendon  is 
affected,  as  the  biceps  in  genu  valgum,  the 
knee  can  be  extended,  but,  on  attempting  to 
bring  the  leg  into  a  straight  line  with  the 
thigh,  the  outer  hamstring  tendon  becomes 
very  tense.  If  flexion  of  the  joint  again 
relax  the  tense  muscle,  and  the  attempt  at 
extension  be  met  by  a  completely  unyield¬ 
ing  resistance  always  at  the  same  angle, 
and  if  this  resistance  to  extension  persist 
during  sleep  or  full  anaesthesia,  the  condi¬ 
tion  is  contracture  and  not  simple  contrac¬ 
tion.  Contracture  is  never  established  under 
a  period  of  joint-flexion  lasting  over  many 
months.  Sayre  states  that  it  can  be  recog¬ 
nised  by  the  fact  that  when  the  affected 
muscles  are  put  upon  the  stretch,  pressure 
with  the  finger  along  the  tense  tendons  ex¬ 
cites  spasm  in  the  muscles. 

The  treatment  of  contraction  consists 
in  (a)  that  of  the  disease  causing  it,  ( b ) 
extension  of  the  knee  by  some  suitable 
splint  and  by  weight-extension.  Where  the 
tendons  are  actually  shortened  they  must 
be  divided.  See  Tenotomy. 

A.  Pearce  Gould. 

HAND,  Dislocations  of  Bones  of  the. 
Carpo-metacarpal  Dislocations. —  There 
is  no  case  recorded  in  which  all  the  meta¬ 
carpal  bones  have  been  dislocated  from  the 
carpus.  Erichsen  gives  a  drawing  of  a  cast 
he  believes  to  have  been  taken  from  a  case 
of  the  kind.  It  appears  to  be  a  mid-carpal 
dislocation  forwards,  of  which  there  are 
well-authenticated  instances,  but  which  this 
author  fails  to  describe.  Hamilton  mentions 
a  case  of  dislocation  backwards  of  the  four 
inner  metacarpal  bones,  caused  by  a  bullet 
traversing  the  hand.  The  second  and  third 
metacarpal  bones  have  been  dislocated  back¬ 
wards  by  blows  given  with  the  clenched 
fist,  and  the  second  has  been  dislocated  for- 
wards  by  a  hammer.  The  metacarpal  bone 
of  the  thumb  has  been  more  frequently  dis¬ 
placed.  It  may  be  dislocated  fonvards  or 
backioards.  The  treatment  in  all  these 
cases  is  to  make  extension  on  the  corre¬ 
sponding  finger  and  use  pressure  over  the 
displaced  bone.  After  reduction,  a  dorsal 
splint  from  the  wrist  to  the  end  of  the 
finger  or  fingers  should  be  applied  to  keep 
the  joints  at  rest  for  a  fortnight.  See  also 
Carpal  Bones,  Dislocation  of  the. 
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Dislocations  of  the  Fingers. — Meta¬ 
carp  0 -phalangeal  dislocations  are  rare,  and 
single  joints  are  more  often  displaced  than 
the  whole  together.  The  writer  has  seen 
dislocation  backwards  of  all  the  fingers  at 
the  metacarpo-phalangeal  joints,  caused  by 
a  fall  on  the  fingers,  associated  with  a  trans¬ 
verse  wound  of  the  palm  through  which  the 
heads  of  the  four  metacarpal  bones  could 
be  seen.  Reduction  wTas  easily  effected,  and 
the  patient  recovered  with  a  useful  hand. 
Dislocation  of  a  single  finger  may  take 
place  in  a  backward  or  forward  direction, 
of  which  the  former  is  the  more  common. 
Of  dislocation  backwards  there  appear  to  be 
two  forms :  in  one  the  phalanx  is  carried 
directly  backwards  and  the  finger  is  straight ; 
the  other  is  a  dislocation  by  rotation  of  the 
phalanx  around  the  head  of  the  metacarpal 
bone,  so  that  the  articular  surface  of  the 
former  is  in  contact  with  the  dorsal  surface 
of  the  head  of  the  latter.  The  first  phalanx 
is  over-extended  and  the  two  distal  pha¬ 
langes  flexed.  The  index  and  little  finger 
are,  from  their  exposed  situations,  most  fre¬ 
quently  dislocated.  To  reduce  the  bone,  ex¬ 
tension  should  be  made  on  the  finger  at  the 
same  time  that  pressure  is  put  upon  the 
projecting  metacarpal  head.  Should  reduc¬ 
tion  prove  difficult,  the  surgeon  may  have 
recourse  to  the  methods  of  treatment  em¬ 
ployed  for  dislocation  of  the  thumb.  Inter- 
phalangeal  dislocations  occur  more  fre¬ 
quently  between  the  first  and  second  pha¬ 
langes  than  between  the  second  and  ter¬ 
minal.  The  phalanges  may  be  dislocated 
backivards,  forwards ,  or  laterally.  Back¬ 
ward  dislocation  is  the  most  common,  and 
may  be  reduced  by  simple  extension,  or  by 
over-extension  followed  by  flexion.  The 
forward  dislocation  may  be  reduced  by 
over-flexion  followed  by  extension.  Not 
infrequently  dislocations  of  the  fingers  are 
compound,  and  in  these  cases  the  advisa¬ 
bility  of  amputation  or  excision  may  have 
to  be  considered ;  but  the  surgeon  should 
err,  if  at  all,  rather  on  the  side  of  conser¬ 
vatism,  as  these  dislocations  are  by  no 
means  always  followed  by  stiff' joints.  For 
mechanical  extension,  the  Indian  puzzle, 
Charriere’s  forceps,  or  Levis’s  noose  may 
be  employed. 

Dislocation  of  the  Thumb. — The  meta¬ 
carpo-phalangeal  joint  of  the  thumb  is  more 
frequently  dislocated  than  the  joint  of  any 
other  phalanx.  The  displacement  usually 
occurs  in  a  backiuard  direction,  but  occa¬ 
sionally  fonuards.  The  dorsal  dislocation 
is  of  two  kinds  :  in  the  more  common  form 
the  phalanx  is  dislocated  by  rotation  around 
the  metacarpal  head,  with  which  it  forms 


nearly  a  right  angle,  the  terminal  phalanx 
is  flexed  and  the  metacarpal  head  projects 
towards  the  palm,  so  that  in  shape  the 
thumb  resembles  a  Z  I  in  the  other  form 
the  phalanx  passes  behind  the  metacarpal 
bone,  so  that  its  anterior  edge  rests  against 
the  back  of  the  metacarpal  head,  and  the 
terminal  phalanx  is  straight. 

Great  difficulty  has  often  been  expe¬ 
rienced  in  reducing  these  backward  dislo¬ 
cations,  even  under  chloroform.  Various 
explanations  of  the  difficulty  have  been  put 
forward,  but  that  which  is  generally  ac¬ 
cepted  is  that  the  expanded  head  of  the 
metacarpal  bone  slips  forward  between  the 
two  heads  of  the  flexor  brevis  pollicis,  which 
grasp  it  and  form  a  boutonniere  musculaire. 
This  is  the  view  of  Ballingall,  Malgaigne, 
Fabbri,  Vidal,  and  Hamilton.  Hey  and  Du- 
jiuytren,  on  the  other  hand,  attributed  the 
difficulty  to  the  lateral  ligaments,  but  ex¬ 
periment  on  the  dead  subject  almost  always 
causes  rupture  of  one  lateral  ligament,  and 
this  was  found  to  have  happened  in  a  dissec¬ 
tion  by  Lawrie  of  a  dislocation  caused  during 
life.  Pailloux,  Michel,  Lawrie,  Roser,  and, 
more  recently,  B.  Anger,  account  for  the 
difficulty  by  the  interposition  of  a  portion 
of  the  anterior  ligament,  which  has  actually 
been  discovered  in  some  cases.  Out  of  three 
dissections,  the  long  flexor  was  found  on  the 
inner  side  of  the  metacarpal  head  in  two, 
and  on  the  outer  side  in  one.  Reduction  is 
most  easily  effected  in  the  manner  recom¬ 
mended  by  Fabbri.  The  metacarpal  bone 
is  pressed  inwards  and  the  phalanx  over¬ 
extended  to  relax  the  flexor  brevis.  The 
posterior  edge  of  the  base  of  the  phalanx  is 
raised  over  the  metacarpal  head,  and  the 
thumb  being  gradually  straightened,  then 
flexed,  the  muscles  assist  in  drawing  the 
phalanx  into  place.  Should  this  manoeuvre 
fail,  increased  power  of  extension  may  be 
obtained  by  employing  a  clove-hitch  of 
tape,  the  Indian  puzzle,  Levis’s  noose,  or 
Charriere’s  forceps  ;  but  subcutaneous  divi¬ 
sion  of  the  outer  head  of  the  flexor  brevis 
and  any  tight  ligamentous  band  that  may 
cause  obstruction  will  probably  be  of  more 
service.  Humphrey  has  suggested  making 
a  small  incision  and  introducing  a  blunt 
hook  to  draw  the  head  of  the  flexor  brevis 
and  its  sesamoid  bone  forward.  Anger 
states  that  movements  of  torsion  will  some¬ 
times  succeed  by  disengaging  the  capsule, 
when  all  other  means  have  failed.  In  cases 
of  long  standing,  when  the  thumb  is  useless, 
excision  of  the  joint  may  be  practised. 

Dislocation  fonuards  of  the  thumb 
may  be  caused  by  falls  or  blows  upon  the 
dorsal  surface  when  it  is  flexed.  The  head 
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of  the  metacarpal  bone  projects  behind,  the 
base  of  the  phalanx  in  front,  and  the  thumb 
is  shortened  and  extended.  Reduction  is 
much  easier  than  in  dorsal  dislocation,  and 
may  generally  be  effected  by  flexion  aided 
by  traction  upon  the  phalanges.  Should 
this  method  fail,  over-extension  and  traction 
might  be  employed. 

Dislocation  of  the  terminal  'phalanx  of 
the  thumb  is  the  most  common  of  phalan¬ 
geal  luxations.  It  may  take  place  in  a 
backward  or  forward  direction,  of  which 
the  former  is  the  most  common.  Traction 
and  over-extension  is  the  method  which 
succeeds  best  for  reduction  of  the  dorsal 
dislocation,  and  traction  and  over-flexion 
for  the  dislocation  forwards.  Not  infre¬ 
quently  the  dislocation  is  compound.  If 
there  is  not  much  laceration  such  cases  do 
not  call  for  amputation.  The  writer  has 
seen  a  case  of  compound  dislocation  back¬ 
wards  recover  with  a  perfectly  movable 
joint.  R.  Clement  Lucas. 

HAND,  Fractures  of  Bones  of  the. — 
The  Carpus. — Owing  to  its  flexibilitv  and 
elasticity,  the  gliding  movement  that  is 
allowed  between  the  various  bones,  and  the 
protected  position  which  it  occupies  in  the 
interval  between  the  larger  framework  of  the 
forearm  and  metacarpus,  the  carpus  is  little 
liable  to  fracture.  Several  examples,  how¬ 
ever,  of  simple  fracture — mostly  of  the  sca¬ 
phoid  and  semi-lunar  bones,  combined  for 
the  most  part  with  fracture  of  the  lower 
end  of  the  radius,  and  produced  by  falls  on 
the  hand — have  been  recorded.  Some  have 
been  due  to  direct  violence.  Compound 
fractures,  produced  by  crushing,  or  by  gun¬ 
shot  or  other  injuries,  and  associated  with 
lesions  of  neighbouring  parts,  are  less  rare. 
In  simple  fracture  it  is  sufficient  to  keep 
the  hand  and  forearm  at  rest  in  a  sling.  In 
compound  fractures  only  such  fragments  as 
are  completely  detached  should  be  removed. 
Others  must  be  replaced. 

Prognosis  is  generally  favourable,  and 
should  inflammation  not  extend  to  the  radio¬ 
carpal  joint,  the  movements  of  the  wrist  are 
not  likely  to  be  seriously  impaired. 

The  Metacarpal  Bones. —  From  its 
isolated  position  and  wide  range  of  move¬ 
ment  the  metacarpal  bone  of  the  thumb  is 
especially  liable  to  fracture ;  next  comes 
the  second ;  the  third,  strong  and  supported 
on  either  side,  most  often  escapes  ;  the  fourth 
and  fifth  are  occasionally  broken.  The 
fracture  is  usually  situated  nearer  the  distal 
than  the  proximal  end  of  the  bone ;  and  some¬ 
times  is  multiple,  or  comminuted.  Gener¬ 
ally  it  results  from  direct  violence,  but  is 


sometimes  produced  when  a  blow  is  struck 
with  the  closed  fist,  or  by  a  fall  on  the 
knuckles.  In  young  subjects  ‘  fracture  of 
the  neck  ’  of  these  bones  is  usually,  in 
reality,  separation  of  the  epiphysis,  except 
in  the  case  of  the  metacarpal  bone  of  the 
thumb,  which  has  its  epiphysis  at  the  base 
like  a  phalanx.  For  treatment  Sir  A.  Cooper 
advised  that  a  large  ball  should  be  placed  in 
the  palm,  and  that  to  this  the  metacarpus 
should  be  securely  bandaged.  If  used,  the 
ball  must  be  large  enough  to  keep  the  pha¬ 
langes  partially  extended,  so  that  the  head 
of  the  fractured  bone  is  prevented  from 
dropping,  as  it  naturally  does,  towards  the 
palm.  Another  and  better  plan  is  to  mould 
gutta-percha  splints  to  the  palmar  and 
dorsal  aspects  of  the  metacarpus  (the 
fingers  being  left  free),  and  to  bandage 
these,  carefully  padded,  to  each  other. 
Treatment  must  be  continued  for  about 
three  weeks. 

The  Phalanges.  —  Fracture  of  these 
bones  is  a  very  common  injury,  generally 
due  to  direct  violence —machinery  acci¬ 
dents,  and  the  like  ;  but  sometimes  pro¬ 
duced  indirectly.  The  first  phalanx,  the 
most  fixed  and  the  most  exposed,  is  most 
likely  to  suffer.  The  fracture  is  generally 
compound,  and  associated  with  laceration  of 
the  soft  parts  of  the  finger.  Mobility  and 
crepitus  are  easily  detected;  displacement 
is  seldom  very  marked.  In  comminuted 
fractures,  even  though  extensively  stripped 
of  their  periosteum,  the  fragments  will 
generally  survive  ;  they  should,  therefore, 
not  be  removed  unless  they  are  already 
completely  loose.  If  a  joint  is  opened,  it 
will  not  rarely  recover,  with  little  remain¬ 
ing  stiffness. 

The  treatment  consists  of  the  use  of  a 
gutta-percha  splint,  moulded  on  the  finger, 
in  a  slightly  flexed  position,  and  prolonged, 
for  the  sake  of  support,  into  the  palm. 
This  may,  in  simple  cases,  be  removed  at 
about  the  end  of  three  weeks,  when  passive 
motion  should  be  employed.  In  compound 
fractures  the  duration  of  treatment  must 
vary  with  the  case.  Howard  Marsh. 

HAND,  Surgery  of  the. — In.  the  hand 
may  be  seen  very  early  the  effects  of 
any  general  wasting  disease,  as  shown 
by  the  falling  in  of  those  parts  which  in 
health  should  be  full  and  rounded,  so  that 
the  bones  and  joints  are  rendered  more  pro¬ 
minent,  and  the  skin  more  puckered  and 
transparent.  A  clubbed  condition  of  the 
finger-ends  and  of  the  nails  is  often  found 
to  be  associated  with  some  obstruction  of 
the  circulation,  as  in  congenital  disease  of 
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the  heart  or  in  empyema,  or  as  indicative 
of  a  phthisical  tendency.  The  hands  of 
idiotic  children  are  often  ill-developed. 

In  the  diagnosis  of  affections  in  this 
region,  whether  resulting  from  accident  or 
disease,  it  is  of  the  utmost  importance  to 
determine  the  tissue  which  is  most  deeply 
implicated,  and  this  is  in  many  cases  a 
matter  of  no  little  difficulty.  Where  swell¬ 
ing  exists,  there  must  also  be  ascertained 
whether  any  acute  or  chronic  inflammatory 
process  is  present,  and  if  not  whether  any 
new-growth  is  in  progress.  These  ques¬ 
tions  are  to  be  determined  by  the  character¬ 
istics  by  which  they  are  recognised  in  other 
parts ;  but  the  inflammatory  affections  of 
certain  tissues  of  this  region  are  known  by 
special  names — e.g.  whitlow,  ganglion,  &c., 
which  will  be  found  described  under 
separate  headings,  and  the  new-growths 
which  may  be  met  with  are  detailed  later 
on. 

Atrophy  of  the  hand  occurs  under  many 
conditions,  and  may  be  either  partial  or 
complete.  In  cases  of  infantile  or  other 
forms  of  paralysis  affecting  the  whole  or 
part  of  the  arm,  or  even  the  hand  alone, 
a  general  wasting  of  all  the  component 
parts  ensues.  In  short,  anything  which 
interferes  with  the  full  use  of  the  hand  will 
cause  a  certain  amount  of  atrophy  through 
wasting  of  the  muscular  and  other  tissues 
which  contribute  to  its  roundness  and  pro¬ 
portions.  It  follows,  therefore,  after  diseases 
of  or  injuries  to  the  bones  or  arteries,  but 
such  atrophic  changes  as  are  consequent 
upon  injury  to  nerves  are  very  characteristic, 
the  glazed  and  hairless  condition  of  the  skin 
being  well  marked,  and  the  claw -like  defor¬ 
mity  of  the  fingers  unmistakable.  Atrophy 
of  the  interosseous  muscles  (so  that  the 
fingers  cannot  be  divaricated),  of  the  small 
muscles  of  the  little  finger  and  of  the  ad¬ 
ductor  of  the  thumb,  is  evidence  of  loss 
of  power  in  the  ulnar  nerve. 

Hypertrophy  of  one  hand  may  ensue 
from  its  more  constant  employment  in  any 
severe  labour  which  calls  for  increased 
power  of  its  muscular  tissue,  and  an  example 
may  be  found  in  the  right  hand  of  a 
racquet  or  tennis  player,  which  will  be¬ 
come  considerably  larger  than  its  fellow. 
But  the  more  common  form  of  hypertrophy 
is  a  congenital  condition,  and  may  affect 
the  whole  hand  or,  as  is  more  frequently 
seen,  one  or  more  of  the  fingers,  the  others 
being  of  the  normal  size.  This  condition 
is  sometimes,  though  rarely  hereditary, 
and  may  or  may  not  be  symmetrical,  or 
similar  conditions  may  coexist  in  corre¬ 
sponding  parts  of  the  foot.  There  is  a 


general  hypertrophy  of  all  the  tissues  form¬ 
ing  the  part,  and  not  of  the  fat  only,  al¬ 
though  in  some  cases  this  is  the  only 
tissue  which  is  exaggerated.  The  elongated 
member  is  usually  bent  to  one  side,  and 
being  very  slightly  useful,  such  organs  are 
very  greatly  in  the  way. 

Gangrene. — Apart  from  frostbite  (q.v.), 
gangrene  very  rarely  attacks  the  tissues  of 
the  upper  extremity.  There  are,  however, 
certain  causes  of  this  affection  which  should 
be  mentioned  here,  although  the  general 
consideration  of  the  symptoms,  &c.,  will  be 
found  under  the  proper  heading.  Thus 
gangrene  of  the  fingers  may  follow  severe 
injuries,  crushes,  tight  bandaging,  or  may 
result  from  disease  or  obstruction  of  arteries. 
In  the  museum  of  the  College  of  Surgeons 
may  be  seen  a  hand  and  forearm  presented 
by  the  writer,  which  he  removed  from  an 
elderly  gentleman  on  account  of  gangrene 
consequent  upon  an  atheromatous  condi¬ 
tion  of  the  vessels.  Injuries  to  nerves, 
particularly  the  ulnar,  when  followed  by 
loss  of  sensation  and  by  an  ill-regulated 
state  of  the  blood-supply,  may  cause  gan¬ 
grene,  especially  if  there  is  added  some 
slight  injury  to  the  part  affected  or  the 
depressing  effect  of  a  low  temperature. 
The  absorption  of  ergot  is  sometimes  the 
cause  of  gangrene  in  the  fingers  as  well  as 
in  other  parts,  and  a  gangrenous  condition 
of  the  fingers  may  result  from  acute  inflam¬ 
mation,  as  in  whitlow  or  septic  poisoning. 
An  affection  has  been  described  by  Raynaud 
and  others,  which  occurs  in  children  as  well 
as  in  adults,  in  which  the  parts  become 
livid  and  in  some  instances  gangrenous, 
from,  as  it  is  suggested,  a  spasmodic  con¬ 
traction  of  the  arterioles.  See  Arteries, 
Diseases  of. 

Wounds  of  the  hand  and  fingers  are 
extremely  common,  and  in  proportion  to 
their  size  are  attended  with  considerable 
pain  and  haemorrhage.  It  is  perhaps  owing 
to  their  frequency  rather  than  to  any  other 
cause,  and  also  to  the  very  extensive  sup¬ 
ply  of  nerves  to  this  region,  which,  espe¬ 
cially  in  lacerated  wounds,  cannot  but  be 
largely  implicated,  that  they  are  so  com¬ 
monly  followed  by  tetanus.  Simple  cuts 
heal  readily,  and  the  only  treatment  re¬ 
quired  is  to  carefully  clean  the  parts  and 
extract  all  foreign  bodies,  and  then,  after 
adapting  the  divided  edges  by  strapping  or 
other  means — stitches  should  be  avoided,  if 
possible,  on  account  of  the  additional  pain — 
they  should  be  dressed  with  mild  antiseptic 
lotions  or  ointments.  As  a  general  rule 
haemorrhage  from  the  fingers  can  be  re¬ 
strained  without  ligature  of  any  vessel, 
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either  by  means  of  compresses  or  by  careful 
bandaging,  or  by  raising  the  hand  and 
flexing  the  elbow. 

Lacerated  wounds  occur  from  crushes 
by  falling  weights  or  in  machinery  acci¬ 
dents,  and  their  management  calls  for  the 
greatest  tact  and  judgment.  The  parts 
may  be  widely  torn  and  the  edges  of  the 
wound  severely  contused.  The  pain  is  at 
first  dull,  but  afterwards  becomes  acute 
and  violently  throbbing,  and  the  bleed¬ 
ing  may  be  severe.  When  no  joint  is 
opened  and  there  is  no  fracture  of  bone, 
every  effort  must  he  made,  by  careful  strap¬ 
ping  or  bandaging,  to  bring  the  parts  closely 
together,  after  all  haemorrhage  has  been 
arrested  by  torsion,  or  ligature  if  necessary. 
Lint  with  some  antiseptic  lotion,  or  the 
complete  Listerian  apparatus,  should  be 
applied,  and  the  hand,  bandaged  to  a  splint, 
must  be  kept  raised  over  the  shoulder  or  on 
an  inclined  pillow.  Where,  however,  frac¬ 
ture  of  a  phalanx;  is  found,  or  where  a  joint 
has  been  opened,  it  is  necessary,  in  view  of 
the  future  usefulness  of  the  part,  to  ampu¬ 
tate,  and  this  should  be  performed,  if  suffi¬ 
cient  soft  tissue  can  be  gained  to  form  the 
necessary  flaps,  through  the  joint  next 
above  the  seat  of  injmy. 

The  whole  or  part  of  a  finger  may  be 
torn  off  by  machinery  or  by  being  caught 
when  the  body  is  falling,  and  at  the  same 
time  a  long  portion  of  tendon  may  be  drawn 
out  from  the  forearm.  If  it  be  necessary, 
the  distal  end  of  the  remaining  bone  must 
be  removed,  the  flaps  trimmed  and  treated 
as  in  the  case  of  an  amputation. 

Of  other  injuries  to  which  the  hand  and 
fingers  are  liable,  fractures  of  the  bones  of 
the  phalanges  or  of  the  metacarpals  are 
among  the  most  frequent,  and  the  joints  are 
liable  to  simple  or  compound  dislocation, 
and  to  sprains  involving,  more  or  less,  rup¬ 
ture  of  the  ligamentous  tissues.  These  in¬ 
juries  have  no  special  symptoms,  but  in 
their  treatment  it  is  important  to  give  at¬ 
tention  to  the  desirability  of  keeping  them 
fixed  with  splints,  &c.,  for  as  short  a  period 
as  possible,  and  to  the  early  and  frequent 
passive  movement  of  the  joints,  which,  if 
this  point  is  neglected,  are  very  liable  to  be¬ 
come  stiff  and  to  be  very  painful  under  any 
voluntary  movements. 

Foreign  bodies  are  frequently  impacted 
in  the  tissues  of  the  hand.  Among  the  sub¬ 
stances  most  frequently  found  are  needles, 
pieces  of  iron,  glass,  splinters  of  wood,  &c. 
The  point  of  entrance  may  or  may  not  be 
seen,  and  the  body  maybe  at  some  distance 
from  it,  and  will  often  become  embedded, 
setting  up  no  inflammation,  and  only  giving 


pain  when  pressed  upon  or  from  the  move¬ 
ment  of  muscles  with  which  it  is  in  con¬ 
tact.  Under  these  circumstances  it  is  very 
unwise  to  interfere  by  any  incision,  but 
it  is  sometimes  possible  to  push  the  end 
of  a  needle  through  the  skin  and  thus  ex¬ 
tract  it.  Grave  symptoms  are  occasionally 
the  result  of  the  pressure  of  foreign  bodies 
upon  a  nerve.  Thus,  patients  have  been 
known  to  fall  in  a  dead  faint  whenever  the 
foreign  body  was  pressed  upon,  or  the  same 
cause  will  give  rise  to  fits  or  symptoms  of  a 
tetanic  character.  Their  early  removal  is 
then  of  importance,  and  Esmarch’s  bandage 
is  of  the  greatest  possible  service,  since,  by 
emptying  the  parts  of  blood,  the  foreign 
body  is  more  easily  distinguished  and  re¬ 
moved. 

Inflammation  in  the  subcutaneous  tissue 
of  the  hand  follows  wounds  of  the  fingers 
or  of  the  palm,  or  may  originate  sponta¬ 
neously.  When  no  wound  exists  through 
which  the  products  of  inflammation  can 
find  an  issue,  the  dense  nature  of  the  in¬ 
tegument  of  the  palm  causes  tension  in 
this  region  to  be  attended  with  considerable 
pain.  It  is  evidenced  by  thick,  brawny,  red 
swelling,  often  exceedingly  tender,  and  very 
soon  oedema,  which  is  often  considerable, 
appears  on  the  dorsal  surface  of  the  hand, 
and  upon  the  anterior  and  lower  part  of  the 
forearm  above  the  wrist.  When  suppura¬ 
tion  has  occurred,  the  matter  can  be  seen 
beneath  the  skin,  but,  owing  to  its  thickness, 
fluctuation  is  not  easily  to  be  detected  at 
an  early  stage.  From  the  disposition  of 
the  palmar  fascia  pus,  situated  beneath 
it,  makes  its  way  either  upwards  into  the 
forearm,  or  downwards  into  the  fingers, 
between  the  openings  of  that  membrane. 
For  the  same  reasons  it  will  sometimes 
penetrate  the  interosseous  spaces  and  pre¬ 
sent  upon  the  dorsal  surface.  The  lymphatic 
vessels  generally  share  the  inflammation, 
and  their  course  is  marked  by  red  lines 
running  up  the  forearm,  and  by  swelling 
and  tenderness  of  the  lymphatic  glands 
above  the  elbow  and  in  the  axilla.  The 
constitutional  disturbance  generally  runs 
high,  and  the  destruction  of  tissues  is  fre¬ 
quently  very  extensive.  Should  pus  find 
an  entrance  into  the  synovial  sheaths,  it  will 
not  only  form  a  large  fluctuating  mass  in 
the  palm,  but  will  bulge  above  the  annular 
ligament  by  which  it  is  confined  laterally. 
Such  inflammatory  swelling  can  hardly  be 
mistaken  for  the  cold,  chronic  distension  of 
the  sac  which  constitutes  a  ganglion,  but 
there  is  sometimes  difficultyin  determining 
the  presence  of  matter.  When  circumscribed 
in  the  palm,  mistakes  may  easily  be  made 
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between  it  and  the  inflammation  surround¬ 
ing  a  thorn  or  other  small  impacted  body, 
or  suppuration  of  a  bursa  which  often  forms 
beneath  the  hard  cuticle  of  labourers  or 
artisans.  See  Whitlow. 

Treatment.  —  So  soon  as  the  presence 
of  matter  can  be  definitely  ascertained,  a 
deep  incision  should  be  made  at  the  most 
tender  point  in  the  palm,  where  generally 
some  yellow  spot  indicates  the  tendency  of 
pus  to  come  forward.  If  the  abscess  has 
presented  above  the  annular  ligament,  a 
free  incision  must  also  be  made  parallel  and 
internal  to  the  palmaris  longus  tendon,  and 
a  drainage-tube  inserted.  The  hand  must 
be  kept  raised,  and  frequently  fomented 
with  hot  water  to  which  some  carbolic  acid 
has  been  added,  and  warm  lotions  of  boracic 
acid  should  be  constantly  renewed,  and 
should  embrace  not  only  the  hand,  but  the 
whole  .of  the  forearm.  The  oedema  and  in¬ 
flammation  being  subdued,  no  time  should 
be  lost  in  gently  exercising  the  movements 
of  the  wrist,  hand,  and  fingers,  as  the  con¬ 
traction  which  occurs  if  this  is  neglected 
forms  a  serious  complication  of  the  affection. 

Contractions  of  the  fingers  or  of  the 
hand  are  found  to  result  from  burns,  in 
which  case  the  density  of  the  scar-tissue 
renders  the  malady  very  intractable,  and 
the  same  condition,  in  a  minor  degree, 
follows  deep  or  extensive  wounds,  in  which 
the  fascia  or  tendons  are  involved.  Con¬ 
traction  of  the  fingers  is  sometimes  met 
with  as  a  congenital  affection,  and  in  the 
subjects  of  hereditary  syphilis.  But  there 
is  a  well-recognised  condition  in  which  the 
fascia  only  is  implicated,  and  not  the 
tendons,  occurring  most  frequently  in  men, 
at  or  about  the  middle  period  of  life,  some¬ 
times  with  a  history  of  hereditary  gouty 
tendency.  See  Dupuytren’s  Contrac¬ 
tion. 

Caries  and  Necrosis  of  the  metacarpals 
or  phalanges  is  not  rare,  as  the  result  of 
syphilis  or  struma,  or  sometimes  of  severe 
injury  or  inflammation  of  neighbouring 
parts. 

Dactylitis  is  a  condition  in  which  the 
medullary  canal  of  a  phalanx — generally  the 
distal — becomes  distended  with  inflamma¬ 
tory  products.  It  may  be  due  to  scrofula, 
when  occurring  in  children,  and  is  marked 
by  a  thin,  red,  shiny  condition  of  the  skin, 
which  is  distended  over  the  subjacent  parts. 
The  periosteum  is  thickened,  and  the  com¬ 
pact  tissue  of  the  bone  is  destroyed  ;  casea¬ 
tion  with  formation  of  pus  takes  place  and 
sinuses  form,  through  which  dead  bone  can 
be  felt  and  may  be  discharged.  When  re¬ 
sulting  from  syphilis,  whether  acquired  or 


congenital,  there  is  a  gummatous  periostitis, 
which  does  not  always  commence  in  the 
bone,  but  may  spread  from  the  sheath  of 
the  tendons,  or  from  the  fibrous  tissues  of 
the  fingers,  and  is  followed  by  softening 
and  necrosis. 

The  Dislocations  of  the  phalangeal,  or 
of  the  metacarpo-phalangeal,  articulations 
can  only  be  confounded  with  severe  sprains, 
and  either  form  of  injury  is  followed  by 
chronic  thickening  of  the  joint.  It  is  ad¬ 
visable,  after  either,  to  commence  passive 
movement  of  the  joint  as  early  as  possible, 
in  order  to  avoid  the  stiffness  and  pain  on 
movement  which  result  from  prolonged 
rest.  These  joints  are  liable  to  all  the  dis¬ 
eases  which  commence  in  synovial  mem¬ 
brane  or  in  articular  ends  of  bone,  and  are 
more  particularly  the  seat  of  the  chronic 
affections  of  joints  which  occur  as  the  re¬ 
sult  of  gout  or  rheumatism,  in  which,  as 
well  as  in  arthritis  deformans,  the  contour 
of  the  articulations  is  greatly  altered  and 
deformed. 

Dislocations  of  the  wrist-joint  need  to  be 
diagnosed  from  separation  of  the  lower  epi¬ 
physis  of  the  radius,  or  Colles’  fracture  (q.v.), 
and  from  acute  effusion  into  the  sheaths 
of  the  extensor  tendons.  The  diagnosis  may 
be  made  by  noting  the  position  of  the  styloid 
processes  of  the  radius  and  ulna,  which  in 
fracture  retain  their  normal  relation  with 
the  bones  of  the  carpus ;  while  in  dislocation 
the  carpus  is  placed  in  front  of  or  behind 
them.  Disease  of  the  wrist-joint  may  com¬ 
mence  in  the  synovial  membrane,  as  a  result 
of  injury,  rheumatism,  syphilis,  or  septic 
poisoning,  but  more  commonly  results  from 
scrofulous  disease  of  the  carpal  bones,  and, 
from  whatever  cause  originating,  the  swell¬ 
ing  is  most  marked  upon  the  dorsal  surface, 
the  hand  lies  semiflexed,  and  soon  shows 
signs  of  wasting,  and  crepitus  is  detected 
at  an  early  period  from  the  destruction  of 
the  cartilages  covering  the  bones. 

Warts  very  frequently  arise  upon  the 
hands  of  persons  engaged  in  dissecting  or 
making  post-mortem  examinations,  but  are 
also  often  found  upon  the  fingers  of  chil¬ 
dren  without  any  apparent  cause.  Chil¬ 
blains  very  frequently  occur  in  this  region 
in  persons  with  feeble  circulation.  The 
possibility  of  a  Chancre  must  always  be 
remembered  in  the  case  of  a  small  obstinate 
sore  with  sluggish  granulations  and  spongy 
surface,  situated  upon  the  end  of  the  finger 
or  at  the  edges  of  the  nail  in  a  medical 
man  or  nurse  liable  to  contagion. 

Of  the  affections  of  the  nails  Onychia 
needs  mention  here,  and  is  a  form  of 
ulceration  commencing  in  the  matrix.  The 
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origin  may  be  due  to  some  slight  injury, 
and  the  disease  is  then  characterised  by 
redness,  heat,  and  swelling  around  the 
edge  of  the  nail ;  pus  soon  appears  under¬ 
neath  it,  and  the  nail  itself  becomes  altered 
in  colour  and  is  gradually  exfoliated. 
Another  form  of  the  disease  is  due  to 
syphilitic  ulceration  at  the  side  of  the  nail, 
and  is  characterised  by  large  granulations 
at  the  root  of  the  nail,  from  which  a  foul 
sanious  pus  is  discharged.  The  new  nail 
which  follows  is  badly  formed.  Treatment 
consists  in  removing  as  much  as  possible 
of  the  diseased  nail,  and  dressing  the  granu¬ 
lations  with  iodoform  or  nitrate  of  lead.  In 
the  syphilitic  form  black  wash  or  powdered 
calomel  soon  reduces  the  granulations. 

The  joints  of  the  fingers  often  become 
enlarged,  as  a  result  of  former  injury,  but 
in  old  persons  such  enlargement  is  more 
commonly  due  to  rheumatic  thickening  of 
the  ligaments.  It  is  greatest,  however,  and 
is  the  source  of  much  pain  and  limitation 
of  movement,  when  caused  by  the  deposit 
of  urate  of  soda  in  the  ligaments  or  around 
the  ends  of  the  bones,  as  occurs  in  persons 
of  a  gouty  habit.  Allied  to  these  two  con¬ 
ditions  is  the  affection  found  in  these  as 
well  as  in  other  joints,  termed  rheumatoid 
arthritis,  by  which  also  the  fingers  suffer 
great  deformity.  The  parts  principally  en¬ 
larged  are  the  ends  of  the  bones  entering 
into  the  articulation.  See  Chronic  Rheu¬ 
matic  Aethritis. 

The  favourite  site  of  cartilaginous  tu¬ 
mours  or  enchondromata  is  found  in  the 
fingers,  and  they  are  known  by  their  slow 
growth,  their  round  nodular  outline,  and  by 
the  fact  that,  though  commencing  singly, 
they  usually  become  multiple  and  affect 
many  of  the  bones.  Of  the  other  tumours 
which  are  found  to  occur  about  the  hand 
and  fingers  few  need  special  mention,  since 
the  diagnosis  must  be  based  on  those  rules 
which  are  laid  down  for  similar  new-growths 
in  other  parts  of  the  body. 

John  H.  Morgan. 

HANDKERCHIEF  BANDAGE.— 

See  Esmarch's  triangular  bandage ,  under 
Bandages. 

HARELIP  is  the  term  conveniently 
used  for  expressing  the  existence  of  a 
congenital  cleft  in  the  upper  lip.  The  term 
is  incorrect,  since  in  the  hare  the  cleft 
occupies  the  exact  median  line  of  the  lip, 
whilst  in  the  human  subject  the  defect  is 
never  found  in  the  middle  line,  but  to  one 
side,  or  on  both  sides  of  it.  The  cause  of 
the  defect  is  a  more  or  less  complete  arrest 


in  the  process  of  the  development  of  the 
lip  ;  it  seems  more  than  doubtful  if  the 
theory  of  ‘  maternal  impressions  ’  has  any 
direct  association  with  it.  In  the  fifth  week 
of  foetal  life  the  median  part  of  the  upper 
lip  is  represented  by  a  flap,  which  is  descend¬ 
ing  from  the  front  of  the  cranium  in  con¬ 
nection  with  the  fronto-nasal  plate.  The 
lateral  parts  of  the  lip  are  developed  from 
the  coverings  of  the  superior  maxillary 
processes,  which,  extending  inwards,  are 
eventually  fused  with  the  descending  flap 
at  a  short  distance  from  the  median  line. 
If  a  unilateral  arrest  of  development  take 
place,  a  single  hare-lip  will  be  the  result ; 
but  if,  as  less  commonly  happens,  the  arrest 
be  symmetrical,  the  deformity  will  be  double. 
This  latter  condition  is  often  associated  with 
extreme  unsightliness.  The  cleft  of  one 
side  or  of  both  sides  may  extend  into  the 
nostril.  Sometimes,  however,  the  defect  is 
represented  by  but  a  faint  notch,  or  a  slight 
depression  on  the  free  border  of  the  lip. 
Or  the  apex  of  a  slight  triangular  gap  may 
be  continued  upwards  as  a  slender  white 
line,  as  if  Nature  herself  had  been  attempt¬ 
ing  a  plastic  operation,  with  only  partial 
success. 

Hare -lip  sometimes  disfigures  several 
members  of  the  same  family.  Often  it  is 
complicated  with  cleft-palate,  and  the  me¬ 
dian  piece  of  the  lip,  in  the  case  of  the 
single  or  double  defect,  may  be  attached, 
together  with  the  intermaxillary  bone,  to 
the  projecting  nasal  septum.  Hare-lip  much 
more  frequently  affects  the  male  than  the 
female. 

The  proper  age  for  operating  varies  with 
circumstances  ;  the  child  must  be  in  the 
most  favourable  surroundings,  and  in  the 
best  state  of  health  attainable.  If  the  cleft 
in  the  lip  be  slight,  and  do  not  materially 
interfere  with  the  infant’s  power  of  sucking, 
the  operation  may  be  conveniently  deferred 
until  after  the  weaning.  If  it  be  unas¬ 
sociated  with  defective  palate,  the  sooner 
that  it  is  closed  the  sooner  will  the  infant 
be  enabled  to  take  the  breast,  and  so  to 
flourish.  In  such  cases  the  operation  may 
be  undertaken  with  advantage  and  suc¬ 
cess  within  even  a  few  hours  of  birth. 
Possibly  at  so  tender  an  age  the  risks  of  the 
patient  suffering  from  shock  or  hcemorrhage 
are  greater,  but  for  the  sake  both  of  the 
infant  and  the  mother  the  defect  should  be 
dealt  with,  at  any  rate,  within  the  first  few 
weeks  of  cradle-life,  provided  that  the  gene¬ 
ral  condition  appear  favourable.  The  early 
closure  of  the  fissure  has  an  important  and 
beneficial  influence  in  bringing  together  the 
sides  of  a  palatine  cleft. 
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Certainly  it  is  impossible  to  over-esti¬ 
mate  tlie  importance  of  providing  the  infant 
with  the  power  of  feeding  at  the  mother’s 
breast.  If  the  palate  be  widely  cleft,  or  for 
any  other  reason  the  operation  be  deferred, 
unusual  care  and  attention  will  be  required 
for  the  infant’s  proper  nourishment.  These 
little  patients  are  often  brought  to  the  sur¬ 
geon  in  so  thin  and  miserable  a  condition, 
that  he  is  compelled  still  further  to  delay 
operation  in  order  that  their  strength  may 
be  improved.  When  the  infant  cannot  suck, 
the  mother’s  milk  should  be  drawn  by  a 
breast-pump  and  administered  in  a  warm 
spoon.  Failing  this  supply,  equal  parts  of 
fresh  cow’s  milk  and  water,  with  a  pinch  of 
salt  and  a  little  sugar  of  milk,  should  be 
used ;  and  when  being  fed,  the  infant  should 
be  kept  as  upright  as  possible,  so  that  the 
fluid  may  run  easily  into  the  pharynx.  If 
he  be  sick  after  food  it  should  be  given  in 
smaller  quantities  and  at  shorter  intervals, 
and  if  cow’s  milk  is  being  used  it  may  be 
still  further  diluted.  Condensed  milk  and 
the  patent  foods  generally  are,  in  the  writer’s 
experience,  ill-adapted  for  the  nourishment 
of  these  patients.  The  infant  with  hare¬ 
lip  who  is  being  reared  by  hand  should  be 
kept  well  covered  in  flannel,  and  his  body 
and  limbs  should  be  rubbed,  after  the  morn¬ 
ing  and  evening  warm  bath,  with  cod-liver 
oil.  The  nurse  who  can  produce  a  well- 
nourished  infant,  the  subject  of  hare-lip 
and  cleft  palate,  deserves  high  praise,  many 
of  these  infants  perishing  from  sickness, 
diarrhoea,  and  exhaustion. 

Single  Hare -Lip. — In  every  instance 
the  operation  for  hare -lip  demands  the  ad¬ 
ministration  of  an  anaesthetic,  fineness  of 
adjustment  and  expedition  being  incom¬ 
patible.  Chloroform  answers  well,  and  it 
may  be  administered  on  a  fold  of  lint  just 
large  enough  to  cover  the  mouth  and  nos¬ 
trils  ;  the  stomach  should  be  empty.  The 
upper  part  of  the  infant’s  body  should  be 
wrapped  round  with  a  towel,  so  that  the 
hands  and  arms  may  be  fixed.  In  private 
houses  a  low  chest  of  drawers  forms  an  ex¬ 
cellent  operating-table  ;  it  should  be  placed 
in  a  good  light.  The  operator  will  find  it 
convenient  to  stand  at  the  head  of  the 
patient,  having  the  chloroformist  on  his  left 
hand  and  the  assistant  on  the  right.  The 
first,  and  a  most  important  step,  consists  in 
making  a  superficial  incision  in  the  mucous 
membrane  where  it  is  reflected  from  the 
back  of  the  lip  on  to  the  gum,  and  then 
completing  the  separation  by  tearing  up 
the  fold  with  the  handle  of  the  scalpel, 
so  as  thoroughly  to  free  the  lip  of  its 
maxillary  attachments ;  this  should  be 


done  to  even  far  out  on  each  side  of  the 
fissure. 

The  old-fashioned  way  of  operating  on 
an  uncomplicated  hare-lip  consisted  in  strip¬ 
ping  off  the  mucous  membrane  from  the  . 
top  of  the  fissure  to  the  border  of  the  lip 
on  each  side,  and  securely  approximating 
the  fresh  surfaces  ;  but  by  this  plan  the 
site  of  the  original  fissure  was  generally 
marked  by  a  permanent  and  unsightly 
notch  on  the  free  border  of  the  lip.  A 
better  plan,  one  which  involves  less  sac¬ 
rifice  of  valuable  tissue,  is  to  remove  the 
thin  strip  of  mucous  membrane  down  the 
poorer  side  of  the  fissure,  and  to  continue 
stripping  off  a  thin  layer  round  the  blunt 
angle  of  the  lip,  and  for  a  considerable 
distance  along  its  free  border.  Then,  from 
the  opposite  side  of  the  fissure,  a  layer  is 
dissected  downwards ;  but,  as  the  edge  of 
the  fine-bladed  scalpel  approaches  nearer 
to  the  lower  border  of  the  lip,  it  should 
be  turned  obliquely,  but  boldly,  outwards 
through  the  tissues  of  the  lip.  This  having 
been  done,  a  long  strip  hangs  down  from 
the  lip,  slender  at  the  tip,  but  connected 
with  the  substance  of  the  lip  by  a  wide 
base.  When  the  edges  of  the  fissure  have 
been  brought  together,  this  slip  is  bridged 
across  the  bottom  of  the  vertical  wound, 
and  its  raw  surface  attached  by  sutures  of 
horsehair,  or  fine  silver  wire,  along  the 
border  of  the  other  side  of  the  lip  which 
has  been  already  prepared  for  it.  If  this 
bridge  do  not  come  smoothly  across  the 
fissure,  a  slight  extension  of  the  oblique 
cut  may  be  required.  When  the  bridge  has 
been  carefully  adjusted,  all  the  thin  tail  of 
it  which  is  not  wanted  is  to  be  cut  off  in  a 
tapering  manner,  so  as  to  leave  a  point  of 
mucous  membrane  to  lie  along  the  border 
of  the  lip.  After  the  insertion  of  all  neces¬ 
sary  sutures  the  line  of  incision  will  look 
like  a  widely-spread  inverted  the  ver¬ 
tical  part  of  which  marks  the  site  of  the 
old  cleft,  a  short  limb  extends  into  the  con¬ 
servative  side  of  the  lip,  whilst  the  other 
and  almost  horizontal  limb  stretches  along 
the  opposite  side  of  the  lip,  along  the  line 
of  the  transposed  mucous  membrane.  In 
planning  these  incisions,  care  must  be  taken 
that  the  lines  of  the  mucous  membrane  be 
evenly  arranged.  If  the  red  flap  be  left 
deeper  on  one  side  of  the  lip  than  on  the 
other,  an  unavoidable  and  permanent  dis¬ 
figurement  results.  For  arresting  bleeding 
from  the  coronary  arteries  during  the  opera¬ 
tion,  the  finger  and  thumb  of  a  dexterous  as¬ 
sistant  are  better  than  any  mechanical  com¬ 
press  ;  the  chloroformist  will  take  charge 
of  the  left  side  of  the  lip.  Blood  is  to  be 
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kept  from  getting  into  the  month  by  the 
use  of  fragments  torn  from  a  clean  sponge. 

As  quickly  as  possible  a  fine  harelip  pin 
is  passed  well  through  the  substance  of  the 
•  lip,  at  about  a  third  of  an  inch  from  the 
sides  of  the  fissure,  and  reaching  to  the 
mucous  membrane,  so  that  the  coronary 
arteries  may  be  secured  by  a  twisted  suture 
of  worsted  or  silk,  not  too  tightly  applied. 
A  second  pin  is  inserted  higher  up  the  lip. 
For  a  simple  and  narrow  cleft  the  pins  may 
not  be  absolutely  necessary,  but  the  writer 
invariably  uses  the  lower  one,  leaving  it  in 
for  twenty-four  hours.  If  it  be  left  in 
longer,  a  permanent  scar  may  indicate  its 
site.  Many  fine  sutures  are  to  be  used,  and 
it  is  important  that  some  be  inserted  on 
the  posterior  aspect,  the  lip  being  gently 
everted  for  the  purpose  ;  these  last  sutures 
keep  the  saliva  and  food  out  of  the  wound. 
As  the  sutures  are  being  inserted,  the  lower 
pin  may  be  found  to  require  readjustment. 

The  pins  having  been  cut  short  with 
wire  nippers,  and  the  skin  having  been 
washed  with  a  perfectly  clean  scrap  of 
sponge,  a  morsel  of  lint  is  tucked  under  the 
ends  of  the  pins  to  keep  them  from  prick¬ 
ing  the  lip.  Then  a  small  piece  of  dry  lint 
is  placed  over  all,  and  secured  by  a  piece  of 
Seabury  and  Johnson’s  adhesive  rubber 
plaster,  cut  like  an  hour-glass,  and  long 
enough  to  reach  almost  from  ear  to  ear. 
There  is  much  art  in  applying  this  piece  of 
strapping.  A  broad  end  is  to  be  firmly  at¬ 
tached  to  one  cheek,  so  that  the  narrow 
part  of  the  strap  falls  over  the  middle  of 
the  lip  ;  with  the  finger  and  thumb  the  two 
cheeks  are  to  be  drawn  together,  so  that  all 
the  slack  of  cheeks  and  lip  seems  gathered 
below  the  nostrils,  and  then  the  other  end 
of  the  strap  is  to  be  fixed  in  the  hollow  of  the 
other  cheek.  In  this  way  all  strain  is  taken 
from  the  sutures.  The  cheeks  being  grasped 
in  this  way  by  the  finger  and  thumb  each 
time  the  strapping  is  removed,  or  the 
wound  inspected,  there  is  little  risk  of  the 
parts  being  disturbed.  Collodion  is  not 
required ;  it  may  be  that  its  application 
causes  unnecessary  irritation. 

For  removing  the  pins  it  is  not  neces¬ 
sary  to  disturb  the  dressing,  which  by  this 
time  is  forming  a  firm  scab  over  the  lip ; 
the  end  of  the  pin  should  have  been  left  un¬ 
covered  by  the  strapping,  so  that  it  can  easily 
be  caught  by  a  pair  of  sequestrum-forceps, 
and  loosened  by  being  gently  twisted  round, 
in  order  that  it  may  the  more  easily  be 
withdrawn.  During  this  manoeuvre  the  lip 
should  be  steadied  by  the  finger  and  thumb. 
"With  a  small  piece  of  sponge,  and  a  pair  of 
dressing-forceps,  the  nostrils  may  be  cleaned 


out  from  time  to  time.  Three  or  four  dayu 
after  the  plastic  operation,  the  incrusted 
dressings  may  be  cautiously  detached,  and 
one  or  two  of  the  sutures  removed  if  they 
have  done  their  work.  If  the  transplanted 
paring  of  red  membrane  appear  loose  and 
unsatisfactory,  it  must  be  left  uninterfered, 
with  ;  it  may  require  some  trimming  and 
adjustment  on  a  future  occasion.  To  allow 
the  infant  to  suck  before  the  fourth  or  fifth 
day  would  be  likely  to  disturb  the  union  of 
the  paring.  The  invention  of  trustworthy 
and  waterproof  strapping  has  rendered  un¬ 
necessary  the  use  of  Hainsby’s  truss  for 
keepmg  together  the  sides  of  the  lip. 

Double  Hare-Lip. — The  treatment  of 
double  hare-lip  is  conducted  on  the  same 
principles  as  those  just  enunciated.  The 
rounded  or  oblong  flap  of  skin,  which  de¬ 
scends  from  the  nasal  septum,  must  have 
its  red  mucous  borders  carefully  pared  off 
and  the  outer  borders  of  the  cleft  should  be 
treated  on  the  conservative  principle,  the 
paring  being  dissected  downwards  and  left 
attached  to  the  lowTer  borders  of  the  lip  by 
a  wide  base.  These  two  dependent  flaps 
will  afterwards  be  trimmed  as  short  as 
may  be  necessary,  their  raw  surfaces  being 
brought  together  along  the  lower  border  of 
the  median  flap,  to  fill  up  the  gap,  and 
even  to  form  a  prolabium.  Both  sides  of 
the  fissure  should  be  dealt  with  at  the  one 
operation,  and  two  hare-lip  pins  will  be 
used  with  advantage,  but  they  should  be 
withdrawn  at  the  end  of  the  first  twenty- 
four  horns. 

Complicated  Hare -Lip. — When  either 
single  or  double  hare-lip  is  complicated 
with  a  cleft  palate  and  a  projection  of  the 
intermaxillary  bone,  there  is  no  urgency  for 
the  performance  of  an  operation,  as  the 
closure  of  the  labial  cleft  alone  would  be 
of  little  advantage  in  the  feeding ;  but  even 
in  this  case  the  lip  should  be  operated 
on,  the  child  being  well,  long  before  the 
end  of  the  first  year.  Often  the  intermaxil¬ 
lary  bone,  firmly  connected  with  one  side 
of  the  hard-palate,  is  so  much  twisted  for¬ 
wards  and  outwards  that  it  offers  a  serious 
impediment  to  the  success  of  the  operation 
upon  the  lip.  In  these  circumstances  the 
projection  must  be  forced  back  into  the 
intermaxillary  gap  some  days,  at  least,  be¬ 
fore  the  lip  is  dealt  with.  The  twist  may 
be  given  to  the  bone  by  a  strong  pair  01 
sequestrum-forceps,  the  blades  of  which 
have  been  carefully  surrounded  with  lint, 
so  that  their  pressure  may  not  injure  the 
bone  or  the  mucous  membrane.  During 
the  subsequent  day  or  two  a  piece  of  ad¬ 
hesive  plaster  seemed  along  the  lip  will 
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suffice  to  steady  the  repressed  bone.  If 
the  intermaxillary  projection  be  associated 
with  a  bilateral  fissure  of  the  front  of  the 
palate,  it  may  be  far  advanced  upon  the 
nasal  septum,  to  which  it  is  attached  pos¬ 
teriorly.  It  will  then  he  advisable  to 
remove  a  triangular  segment  from  the  sep¬ 
tum,  by  means  of  strong  scissors  or  cutting 
pliers,  before  the  repression  of  the  mass  is 
proceeded  with.  Sometimes  one  is  greatly 
tempted  to  remove  the  intermaxillary  bone 
altogether  ;  hut  as  it  will  prove  very  useful 
in  filling  the  front  of  the  palatine  cleft, 
every  effort  should  he  made  to  get  it  back. 
Its  removal  would  certainly  he  followed  by 
a  falling  back  of  the  upper  lip.  Moreover, 
in  it  are  the  germs  of  the  central  incisor 
teeth,  and  perhaps,  also,  of  one  of  the 
lateral  incisors  in  addition.  "When  all 
local  disturbance  has  quieted  down,  after  the 
thrusting  back  of  the  mass,  the  lip  may  be 
dealt  with  on  the  principles  described  above. 

If  the  intermaxillary  bone  be  found 
eventually  to  be  useless,  or  possibly  an  im¬ 
pediment  to  the  closure  of  the  cleft,  it  can 
at  any  time  be  taken  away  ;  but  it  should 
always  have  every  chance  given  it.  If 
the  incisor  teeth  come  through  horizon¬ 
tally  or  obliquely,  and  the  dental  surgeon 
do  not  succeed  in  imparting  to  them  a 
right  direction,  they  must  be  extracted. 
When,  as  sometimes,  though  rarely,  hap¬ 
pens,  the  intermaxillary  bone  is  advanced 
to  the  utmost,  and  attached  to  the  tip  of 
the  nose,  it  must,  probably,  be  sacrificed ; 
but  even  then  the  median  piece  of  the  lip 
which  partially  covers  it  should  be  turned 
down  to  form  a  greatly-wanted  columna 
for  the  nostrils. 

If,  after  even  the  most  careful  opera¬ 
tion,  the  promises  of  a  satisfactory  result 
end  in  suppuration  and  disappointment, 
all  hope  need  not  be  laid  aside.  Atten¬ 
tion  must  be  given  to  the  child’s  health, 
and  still  stricter  inquiries  be  made  into  the 
condition  of  drains,  sinks,  and  closets  ;  the 
raw  surfaces  must  still  be  brought  and 
kept  together  by  adhesive  plaster,  and, 
later  on,  feeble  granulations  stimulated  and 
improved  by  judicious  scraping.  Thus  it 
may  be  possible  to  secure  an  excellent  re¬ 
sult  after  all ;  and  a  year  or  two  later  any 
unnecessary  and  unsightly  scarring  may 
perhaps  be  lessened  by  operation. 

Edmund  Owen. 

HEAD-INJURIES,  Diagnosis  of.— 

However  trifling  an  injury  to  the  head  may 
appear,  it  ought  never  to  be  lightly  re¬ 
garded.  The  importance  attached  to  such 
lesions  is  not  so  much  due  to  the  mere 


implication  of  the  scalp  and  skull,  as  to  the 
degree  in  which  the  brain  and  its  mem¬ 
branes  are  involved.  They  ought  to  be 
estimated  primarily  according  to  the 
amount  of  extracranial  injury,  and,  second¬ 
arily,  as  to  the  probability  of  the  brain  and 
its  membranes  becoming  affected.  Without 
any  primary  or  secondary  implication  of 
the  brain  or  its  membranes,  a  fracture  of 
the  skull,  even  when  compound,  is  of  much 
less  importance  than  a  simple  cerebral  con¬ 
tusion  or  laceration.  Owing  to  the  intimate 
anatomical  relations  existing  between  the 
external  and  internal  parts  of  the  head, 
amounting  in  some  parts  to  direct  con¬ 
tinuity  of  structure,  inflammatory  action  is 
apt  to  spread  from  the  former  to  the  latter. 
So,  a  small  scalp  wound  becoming  affected 
with  inflammation  may  lead  to  a  fatal 
issue.  Primary  symptoms  cannot  be  relied 
on  as  a  sure  sign  of  the  amount  of  cerebral 
injury,  as  in  many  cases  ultimately  proving 
fatal  the  primary  indications  are  extremely 
slight,  or  completely  absent.  In  other 
instances,  the  symptoms  may  be  very 
alarming  at  the  outset  and  may  yet  pass 
rapidly  away,  the  patient  remaining  in  good 
health  afterwards.  A  case  which  came 
under  the  writer’s  observation  aptly  illus¬ 
trates  the  former  of  these  statements.  A 
man  received  a  blow  on  the  head  while  at 
his  employment.  He  considered  it  a  trifle, 
and  continued  at  his  work  for  three  days 
without  complaint  or  reference  to  his 
injury.  But  on  the  fourth  day  he  was 
rather  suddenly  seized  with  symptoms  of 
compression,  from  which  he  died.  The  post¬ 
mortem  examination  showed  a  large  clot  of 
blood  over  the  posterior  aspect  of  the  left 
hemisphere.  There  were  no  inflammatory 
products. 

Although,  as  a  rule,  the  probable  amount 
of  injury  sustained  may  be  estimated  by 
the  degree  and  kind  of  violence  used — 
and  information  on  this  point  is  of  great 
value  —  still  it  cannot  be  too  implicitly 
relied  on,  as  comparatively  slight  violence 
has  at  times  produced  serious  lesions.  A 
blow  on  the  head  with  the  naked  fist 
would  not  be  expected  to  produce  a  frac¬ 
ture  of  the  skull  accompanied  by  a  serious 
brain-lesion ;  but  such  a  thing  has  occurred. 
A  man  received  a  blow  on  the  eye  from  a 
comrade.  He  neither  fell,  nor  was  his  head 
driven  against  any  object  whereby  the 
effect  of  the  blow  might  have  been  in¬ 
creased.  Yet  that  man  sustained  a  fracture1 
of  the  orbital  plate  of  the  frontal  bone,  with 
laceration  and  extravasation  of  blood  into 
the  corresponding  frontal  lobe,  from  which 
he  died.  The  history  of  the  accident  may 
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serve  to  indicate  whether  the  lesion  pro¬ 
duced  is  likely  to  he  diffuse  or  local.  A  fall 
upon  the  head  or  a  blow  from  a  heavy 
weight  is  likely  to  be  followed  by  a  wide¬ 
spread  injury ;  while  a  local  lesion  is  most 
likely  to  be  produced  by  a  blow  from  a 
pointed  instrument.  It  must  not  be  over¬ 
looked  that  the  presence  of  constitutional 
disease  will  materially  affect  the  prognosis 
in  any  traumatic  lesion  of  the  skull  or  its 
contents.  Thus  such  an  injury  to  the  head 
as  might  be  readily  recovered  from  by  one 
in  good  health,  would  not  improbably  in¬ 
duce  serious  or  fatal  results  in  one  suffering 
from  Bright’s  disease,  through  the  occur¬ 
rence  of  secondary  inflammation  or  its 
consequences.  In  certain  cases  of  cerebral 
tumours,  the  first  indication  of  their  pre¬ 
sence  has  followed  upon  slight  injuries  of 
the  head,  and  the  symptoms  of  the  disease 
have  been  mistaken  for  those  of  the  in¬ 
jury. 

Though  the  brain  is  spoken  of  as  a 
single  organ,  it  is  made  up  of  a  series  of 
centres,  each  with  definite  functions.  Phys¬ 
iologically  it  may  be  divided  into  motor 
and  non-motor  areas,  the  latter  including 
the  portions  of  the  cerebrum  situated  in 
front  of,  below,  and  behind  the  motor  area. 

All  are  agreed  in  regarding  the  ascend¬ 
ing  frontal  and  parietal  convolutions  along 
with  the  paracentral  lobule  as  the  chief 
motor  centres.  Some  are  inclined  to  limit 
the  motor  area  to  these,  since  they  are  the 
parts  which  have  been  most  clearly  demon¬ 
strated  in  man  as  regulating  the  motor 
functions.  Those  who  argue  from  physio¬ 
logical  investigations  on  the  lower  animals 
include,  along  with  the  above-mentioned 
areas,  the  bases  of  the  three  frontal  con¬ 
volutions  and  the  postero-parietal  lobule. 
There  is  still  considerable  diversity  of 
opinion  as  to  the  particular  spots  in  those 
areas  to  which  the  special  motor  functions 
ought  to  be  relegated.  To  some  extent 
this  may  be  accounted  for  by  the  fact  that 
the  data  have  been  derived  from  different 
sources — in  man  from  clinical  and  patho¬ 
logical  observations,  in  the  lower  animals 
from  direct  physiological  experiment.  As 
might  be  expected,  the  conclusions  of  the 
latter  are  the  more  advanced  and  more 
minute.  But  even  from  the  side  of  ex¬ 
perimental  physiology  all  observers  are  not 
quite  at  one.  A  few  of  the  main  points 
may  be  here  briefly  alluded  to. 

Charcot  and  Pitres  place  the  centre  for 
the  motor  power  of  the  arm  in  the  middle 
of  the  ascending  convolutions,  and  especi¬ 
ally  in  the  middle  third  of  the  ascending 
frontal.  Hitzig  and  Ferrier  concur  in 


placing  the  centre  for  these  movements  in 
the  upper  part  of  the  ascending  frontal. 

The  centre  for  the  motor  power  of  the 
lower  limbs,  according  to  Charcot  and 
Pitres,  is  in  the  paracentral  lobule.  Ferrier 
places  it  in  the  postero-parietal  lobule ; 
while  Hitzig  locates  it  in  the  ascending 
frontal,  immediately  below  the  centre  for 
the  movements  of  the  arm.  Charcot  in 
this  localisation  agrees  more  nearly  with 
F errier  than  with  Hitzig. 

Among  the  associated  monoplegias, 
Charcot  and  Pitres  attribute  those  of  the 
arm  and  face  to  lesions  of  the  inferior  half 
of  the  ascending  convolutions  ;  those  of  the 
face  and  tongue  to  very  limited  lesions  of 
the  inferior  extremities  of  the  ascending 
convolutions,  especially  that  of  the  frontal ; 
and  those  of  the  arm  and  leg  to  lesions  in  the 
superior  half  of  the  ascending  convolutions. 
Ferrier  goes  further  and  localises  other 
centres  of  movement  as  follows — of  the 
hand  and  wrist,  in  the  ascending  parietal ; 
of  the  facial  muscles,  in  the  middle  third  of 
the  ascending  frontal  (Hitzig  agreeing  in 
this)  and  in  the  base  of  the  second  frontal ; 
of  the  mouth  and  tongue,  in  the  lower 
third  of  the  ascending  frontal  and  in  the 
base  of  the  third  frontal  (the  former  portion 
agreeing  with  the  conclusions  of  Charcot 
and  Pitres) ;  of  the  lateral  movements  of 
the  head  and  eyes,  in  the  posterior  third  of 
the  first  frontal  and  the  corresponding  part 
of  the  second  frontal. 

Ferrier  defines  the  sensory  zone  in 
monkeys  as  that  portion  of  the  cerebrum 
which  lies  posterior  to  the  motor  zone.  In 
man  it  may  be  said  to  lie  below  as  well  as 
behind  the  motor  zone.  In  it  the  centres 
of  sight,  hearing,  touch,  smell,  and  taste  are 
situated.  He  particularises  as  follows. 
The  sight  centre  is  located  in  the  angular 
gyrus,  and  embraces  also  the  adjoining  part 
of  the  occipital  lobe.  The  centre  for  hear¬ 
ing  is  seated  in  the  superior  temporo- 
sphenoidal  convolution.  The  tactile  centre 
is  in  the  hippocampal  region ;  while  the 
centres  for  smell  and  taste  are  situated 
together  at  the  lower  part  of  the  temporo- 
sphenoidal  lobe. 

If  the  lesion  of  any  of  these  centres  in 
the  sensory  area  be  unilateral,  its  fellow  in 
the  opposite  hemisphere  appears  to  take  on 
the  whole  function.  As  far  as  being  aids  to 
the  localisation  of  lesions,  it  is  unfortunate 
that  it  is  only  when  there  is  an  identical 
bilateral  lesion  that  the  special  sensation 
involved  becomes  completely  and  per¬ 
manently  impaired ;  therefore  unilateral 
lesions  in  these  areas  cannot  be  recognised 
by  loss  of  function,  and  on  this  account  they 
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are  apt  to  remain  latent.  In  destructive 
lesions  of  the  posterior  third  of  the  internal 
capsule,  external  to  the  optic  thalamus, 
hemianaesthesia  of  the  opposite  side  of  the 
body  results. 

The  portions  of  the  brain  in  front  of  the 
motor  area,  including  the  orbital  lobe,  are 
not  known  to  be  connected  with  any  defi¬ 
nite  function,  except  it  be  that  of  ideation ; 
and  as  the  one  side  of  the  brain  is  capable 
of  continuing  this  function  after  the  other 
side  has  been  destroyed,  it  is  difficult  to 
find  any  definite  symptom  indicative  of  a 
unilateral  destructive  lesion  in  this  region. 

Lesions  of  the  posterior  portion  of  the 
third  frontal  convolution,  Broca’s  region, 
cause  defect  in  articulate  language ;  when 
these  lesions  are  destructive  they  usually 
produce  a  distinct  psychological  disorder, 
and  when  they  are  left-sided  aphasia  almost 
always  results.  When  they  are  unilateral, 
there  is  no  paralysis  of  the  muscles  con¬ 
cerned  in  articulation,  but  when  destructive 
lesions  in  this  area  are  bilateral  there  is 
both  aphasia  and  paralysis  of  the  tongue 
and  mouth. 

According  to  Charcot,  all  paralyses  aris¬ 
ing  from  destructive  lesions  of  the  motor 
cortex  are  permanent,  and  after  a  certain 
time  are  accompanied  by  secondary  con¬ 
tractions  of  the  paralysed  muscles  and 
descending  degenerations  of  the  motor 
tracts.  The  loss  of  motion  is  most  marked 
in  those  movements  which  are  most  in¬ 
dependent,  the  arm  being  more  paralysed 
than  the  leg.  If  a  unilateral  destructive 
lesion  of  the  brain  involve  the  whole  motor 
cortex,  complete  permanent  hemiplegia  of 
the  opposite  side  of  the  body  would  result. 
Permanent  monoplegia  is  produced  by 
limited  lesions  of  the  cortex  of  this  area. 
Cortical  hemiplegia  is  not  accompanied  by 
defective  sensation ;  whereas  hemiplegia 
due  to  lesion  in  or  near  the  corpus  striatum 
is  generally  associated  with  a  degree  of 
anaesthesia,  which,  however,  is  of  short 
duration.  As  distinguishing  features  of 
paralysis  arising  from  intra-cranial  lesions, 
the  nutrition  and  the  electrical  contractility 
of  the  muscles  are  not  affected.  They 
may,  however,  suffer  from  disuse,  and  they 
may  become  rigid  and  contracted  through 
secondary  changes  or  extension  of  the 
disease  to  the  spinal  cord. 

In  a  case  of  hemiplegia,  the  surgeon 
should  first  make  out  if  it  arises  from  a 
cerebral  lesion.  In  the  early  stage,  paralysis 
of  cranial  nerves  and  the  presence  of  mental 
disturbance  will  in  most  cases  point  to  this 
conclusion.  Somewhat  later,  in  the  possible 
absence  of  these  indications,  assistance  may 


be  derived  by  noting  if  the  nutrition  of  the 
muscles  is  fairly  well  preserved,  and  if  they 
contract  to  electricity.  Secondly,  let  him 
ascertain  whether  the  paralysis  is  perma¬ 
nent,  by  the  muscles  tending  to  assume 
secondary  contractions — from  descending 
degeneration  of  motor  strands — if  so,  if  it  be 
cortical,  the  lesion  will  be  situated  in  the 
motor  area  of  the  opposite  hemisphere.  If 
the  paralysis  is  confined  to  certain  groups 
of  muscles,  the  seat  of  the  lesion  in  a  par¬ 
ticular  motor  area  can  be  diagnosed.  When 
right-sided  hemiplegia  is  associated  with 
aphasia,  the  lesion  will  include  the  posterior 
part  of  the  third  frontal  convolution. 

Irritative  cortical  motor  lesions  may  give 
rise  to  epileptiform  convulsions,  which  begin 
with  a  rqptor  aura,  and  are  either  general 
or  confined  to  one  half  of  the  body  (hemi¬ 
spasm),  or  to  a  single  muscular  group 
(monospasm).  If  the  lesion  is  in  the  motor 
zone,  paralysis  of  the  affected  muscles  is  apt 
to  ensue,  and  this  may  be  also  a  guide  to 
the  area  affected.  In  general,  the  lesions 
capable  of  provoking  epileptiform  convul¬ 
sions  are  seated  in  the  vicinity  of  the  cortex, 
and  the  parts  convulsed  at  the  beginning  of 
the  attack  (protospasm)  may  be  taken  as  a 
guide  to  the  lesion.  There  are,  however, 
instances  in  which  limited  convulsions  have 
been  present  during  a  considerable  period 
prior  to  death,  and  where,  judging  from 
these,  cortical  lesions  were  expected  to  be 
found  in  the  motor  area  and  yet  none  were 
discovered  ;  so  that  it  must  be  admitted 
that  there  are  a  few  cases,  where  functional 
disorder  may  induce  symptoms  similar  to 
those  of  organic  disease. 

It  will  thus  be  seen  that  in  morbid 
states  of  the  brain  there  are  two  problems 
to  solve,  the  locality  and  extent  of  the  part 
affected,  and  the  nature  of  the  lesion,  or, 
in  other  words,  regional  and  pathological 
diagnosis.  Regarding  the  former,  the  symp¬ 
toms  of  cortical  lesions,  whether  they  be  the 
result  of  injury  or  disease,  depend  on  their 
situation  and  on  whether  they  are  unilateral 
or  bilateral ;  so  that  a  knowledge  of  the 
physiology  of  the  cerebrum,  and  especially 
of  the  motor  centres,  becomes  a  necessity ; 
and  if  the  surgeon  is  to  profit  by  this,  he 
must  know  the  exact  relation  in  which  the 
various  parts  of  the  brain  stand  to  the  out¬ 
side  of  the  head. 

Whatever  form  the  pathological  lesions 
assume,  they  may  be  divided  broadly  into 
two  classes,  irritative  and  destructive.  The 
former,  among  other  causes,  may  be  induced 
by  depressed  fractures,  spicula  of  bone 
driven  into  the  brain  or  its  membranes, 
thickening  of  the  membranes,  &c.  These 


686 


Head-Injuries,  Diagnosis  of 


may  cause  twitcliings  and  convulsions  of 
groups  of  muscles  or  of  one  limb,  without 
loss  of  consciousness ;  or  of  the  whole  of  one 
side,  which  is  usually  accompanied  by  loss 
of  consciousness.  Primary  paralysis  gene¬ 
rally  indicates  a  destructive  lesion,  such  as 
laceration  of  the  brain  or  infiltration  of 
blood  into  the  brain-tissue. 

A  few  indications  may  here  be  given  of 
the  relations  of  the  external  parts  of  the  head 
to  the  convolutions  and  sulci  of  the  cere¬ 
brum.  The  base  of  the  brain  is  on  a  higher 
level  in  front  than  behind.  The  base  of  the 
anterior  lobes  corresponds  to  a  line  drawn 
across  the  forehead  at  the  level  of  the  eye¬ 
brows.  At  the  side,  the  base  may  be 
roughly  indicated  by  a  line  drawn  from  a 
point  (in  the  adult)  half  an  inch  above  the 
external  angular  process  of  the  frontal  bone 
to  the  upper  part  of  the  external  auditory 
meatus,  and  from  that  to  the  occipital  pro¬ 
tuberance,  the  cerebellum  lying  below  that 
line.  To  find  the  fissure  of  Sylvius  (in  the 
adult),  draw  aline  from  a  point  one  inch 
and  a  quarter  behind  the  external  angular 
process  of  the  frontal  to  a  point  three 
quarters  of  an  inch  below  the  most  pro¬ 
minent  part  of  the  parietal  eminence.  The 
main  fissure  is  seated  in  the  first  three- 
quarters  of  an  inch  of  this  line ;  the  re¬ 
mainder  of  the  line  indicates  the  horizontal 
limb  ;  while  the  ascending  limb  runs  verti¬ 
cally  upwards  from  a  point  two  inches  be¬ 
hind  and  slightly  above  the  external  angular 
process.  To  find  the  fissure  of  Eolando, 
draw  two  perpendicular  lines  parallel  to 
one  another  from  the  longitudinal  fissure — 
the  first  to  the  depression  in  front  of  the 
external  auditory  meatus,  the  second  to  the 
posterior  border  of  the  mastoid  process. 
These  lines  will  give  approximately  the 
anterior  and  posterior  limits  of  the  fissure 
of  Eolando,  its  lower  extremity  being 
bounded  by  the  fissure  of  Sylvius.  The 
point  where  the  anterior  line  crosses  the 
fissure  of  Sylvius  will  be  about  the  anterior 
inferior  extremity ;  while  the  posterior 
superior  extremity  will  correspond  to  the 
part  where  the  posterior  line  meets  the 
longitudinal  fissure.  The  ascending  fron¬ 
tal  and  parietal  convolutions  bound  this 
fissure. 

Scalp  wounds  are  not  in  themselves 
dangerous.  They  heal  with  ordinary  care 
quite  as  well  as  wTounds  do  in  any  other 
part  of  the  body,  and  the  reason  why  they 
ought  to  be  more  carefully  examined  and 
treated  is,  as  has  been  above  indicated,  on 
account  of  their  relation  to  the  cranial  con¬ 
tents.  Such  wounds  permit  of  an  accurate 
examination  being  made  of  the  state  of  the 


skull  after  injury.  In  all  scalp  wounds, 
when  the  existence  of  fracture  is  suspected, 
a  digital  examination  should  be  made ;  if 
at  all  possible  it  is  much  preferable  to  the 
probe.  When  the  wound  is  large  the  eye 
may  enable  one  to  diagnose  with  more  pre¬ 
cision.  When,  however,  the  fracture  is  not 
compound,  other  signs  are  required  for  the 
determination  of  its  existence.  There  are 
three  external  phenomena  which  are  of 
diagnostic  value  in  cases  of  supposed  frac¬ 
ture  of  the  skull.  These  are  :  1st,  infiltra¬ 
tion  of  blood  into  the  tissues  in  certain 
directions  and  places ;  2nd,  the  escape  of 
the  cranial  contents — blood,  cerebro-spinal 
fluid,  and  brain-matter  ;  3rd,  symptoms  and 
appearances  of  brain-lesions  complicating 
the  fracture. 

A  heematoma  may  form  over  a  depressed 
fracture,  and  prevent  its  recognition  by 
masking  its  external  physical  signs.  Again, 
consequent  upon  a  blow,  there  may  be  a 
rupture  of  the  tissues  and  an  infiltration  of 
them  with  blood,  and,  as  this  condition  oc¬ 
casionally  assumes  the  form  of  an  elevated 
ridge  with  a  hollow  in  the  centre,  it  might 
be  mistaken  for  depressed  bone.  In  the 
former,  if  there  were  reason  to  suspect  the 
existence  of  a  fracture  from  the  symptoms, 
an  antiseptic  incision  would  reveal  the  true 
state  of  affairs.  In  the  latter,  firm  pressure 
with  the  finger  on  a  portion  of  the  elevated 
border  would  dispel  the  swelling  at  that 
point,  and  reduce  it  to  the  level  of  the 
surrounding  scalp. 

With  infiltration  of  blood  into  the  eye¬ 
lids,  causing  discoloration,  a  differentiation 
requires  to  be  made  between  fracture  of  the 
base  in  the  frontal  region  and  the  ordinary 
‘  black  eye.’  A  pathognomonic  distinction 
cannot  be  made,  as  is  sometimes  stated,  by 
the  shade  of  colour,  as  the  colours  in  the 
two  cases  are  sometimes  identical.  In 
‘  black  eye  ’  the  eyelids  swell  first,  and  the 
conjunctiva  is  only  afterwards  affected,  and 
often  not  at  all.  When  the  blow  has  been 
very  severe  there  is  great  difficulty  in  sepa¬ 
rating  the  eyelids,  and  often  in  such  cases, 
as  seen  a  few  hours  after  the  injury,  there 
may  be  no  conjunctival  ecchymosis.  In 
infiltration  from  fracture  of  the  orbital  plate 
of  the  frontal,  the  eyeball  becomes  more  or 
less  prominent  and  fixed.  The  conjunctiva 
is  generally  first  affected,  or  it  may  become 
so  synchronously  with  the  lower  eyelid, 
which  assumes  a  baggy  appearance,  much 
like  what  is  seen  in  oedema,  with  the  addi¬ 
tional  discoloration.  The  infiltration  may 
go  no  further  than  the  lower  eyelid,  or  it  may 
involve  the  upper  eyelid  to  a  slight  degree. 
In  cases  of  wounds  of  the  brow,  a  dis- 
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coloured  infiltration  into  the  eyelids  is  very 
apt  to  ensue.  This  always  affects  the  upper 
eyelids  first,  then  spreads  to  the  lower. 
Seldom  is  the  conjunctiva  infiltrated  in 
such  cases,  and  only  so  when  the  peri¬ 
cranium  has  been  separated.  But  when 
the  fracture  runs  through  the  orbital  ridge, 
then  the  appearances  very  closely  resemble 
those  of  ‘black  eye.’  Ecchymosis  fre¬ 
quently  shows  itself  behind  the  ears  and 
extends  down  the  neck  in  fractures  of  the 
base,  and  when  it  appears  twenty-four  or 
more  horns  after  the  injury  it  is  all  the 
more  likely  to  be  indicative  of  this  form 
of  fracture.  In  the  pharynx  infiltration  of 
blood  is  likewise  occasionally  seen  in  frac¬ 
ture  of  the  base. 

Bleeding  from  the  ears,  the  nose,  or  the 
mouth,  after  an  injury  to  the  head,  is  a 
common  accompaniment  of  fracture  of  the 
base  ;  and  when  one  or  other  of  these  fol¬ 
lows  an  injury  to  the  head  alone,  the  source 
of  the  bleeding  ought  to  be  closely  investi¬ 
gated.  After  an  injury  to  the  head,  when 
bleeding  takes  place  from  a  previously 
healthy  ear  in  a  continuous  flow,  lasting 
for  an  hour  or  more,  in  all  probability  there 
is  fracture  of  the  middle  fossa,  with  rup¬ 
ture  of  the  membrane  of  the  tympanum. 
If  this  be  followed  by  a  more  or  less  con¬ 
tinuous  stream  of  clear  fluid,  the  proba¬ 
bility  of  fractured  base  is  increased  ;  and  if 
these  be  closely  succeeded  or  accompanied 
by  facial  paralysis  on  the  same  side,  the 
diagnosis  of  basal  fracture  of  the  middle  1 
fossa  is  positive.  Bleeding  from  the  mouth 
may  occur  from  a  fractured  base  in  one  of 
three  ways — through  the  Eustachian  tube, 
through  the  posterior  portion  of  the  roof  of 
the  nose,  and  through  a  ruptured  pharynx, 
communicating  with  the  fracture — a  very 
uncommon  occurrence.  The  blood  in  such 
instances  might  be  swallowed,  and  escape 
observation  until  afterwards  vomited.  Bleed¬ 
ing  from  the  mouth  is  by  no  means  such  a 
common  accompaniment  of  fracture  of  the 
base  as  bleeding  from  the  ear,  and  unless 
when  clearly  traceable  to  one  of  the  above- 
mentioned  sources,  it  is  of  no  value  as  a 
diagnostic  sign.  When  it  is  suspected  that 
it  proceeds  from  a  fracture  of  the  base,  the 
pharynx  ought  to  be  closely  examined.  If 
the  haemorrhage  proceeds  from  a  rupture  of 
the  mucous  membrane  of  the  pharynx,  the 
result  of  indirect  violence,  the  probability 
is  that  there  is  a  fracture  of  the  base  of  the 
skull.  If  there  be  no  rupture  of  the  mu¬ 
cous  membrane  of  the  pharynx,  then  the 
channel  for  the  blood  is  limited  to  the  Eus¬ 
tachian  tube  or  the  roof  of  the  nose. 
When  the  blood  comes  by  wray  of  the  Eus¬ 


tachian  tube,  an  examination  of  the  ear  on 
the  injured  side  will  reveal  a  dark,  dis¬ 
tended,  tympanic  membrane  from  the  pre¬ 
sence  of  blood  within.  Blood  will  likewise 
trickle  through  the  Eustachian  catheter 
when  introduced  into  the  tube. 

Haemorrhage  passing  into  the  mouth, 
from  the  upper  and  back  part  of  the  nostril, 
may  be  considered  along  with  bleeding  from 
the  nose.  In  some  cases  of  fracture  of  the 
nasal  bones  severe  bleeding  from  the  nose 
comes  on ;  but,  as  a  rule,  firm  pressure 
exercised  by  the  fingers  on  the  part  for 
five  consecutive  minutes  will  arrest  it. 
When  the  nasal  bones  have  been  driven 
through  the  cribriform  plate  of  the  ethmoid, 
or  when  this  plate  has  been  otherwise 
shattered  and  driven  in,  and  the  anterior 
extremity  of  the  longitudinal  sinus  has 
been  opened,  the  bleeding  from  the  nose  is 
venous  and  much  more  profuse.  On  one 
occasion  the  writer  saw  such  a  case,  where 
the  bleeding  was  not  at  first  very  profuse,  but 
this  stage  was  followed  by  a  sudden  burst 
— probably  on  the  removal  of  a  clot — when 
the  venous  blood  rushed  like  a  torrent  from 
both  nostrils  for  nearly  a  minute.  This  is 
a  rare  occurrence.  The  bleeding,  however, 
in  shattering  of  the  ethmoid  is  generally 
copious,  and  continues  for  a  considerable 
period. 

Cerebrospinal  fluid  may  escape  through 
any  openings  by  which  blood  finds  its  way 
from  the  interior  of  the  skull  to  the  out¬ 
side.  Its  escape  shows  that  not  only  is  there 
a  fracture  of  the  skull  itself,  but  also  that 
there  is  laceration  of  the  brain-membranes. 
The  most  frequent  point  at  which  this 
laceration  takes  place  is  the  tubular  pro¬ 
longation  of  the  membranes  surrounding 
the  seventh  pair  of  nerves.  It  escapes  in 
lesions  of  the  vertex,  as  well  ag  in  those  of 
the  base,  though  in  the  former  the  amount 
is  small  if  the  head  be  kept  elevated  and 
the  patient  at  rest.  If,  on  the  other  hand, 
the  patient  be  permitted  to  toss  about,  to 
depress  the  head,  or  to  make  violent  ex¬ 
piratory  efforts,  the  fluid  wells  freely  awray. 
After  an  injury  to  the  head,  when  a  clear 
fluid  flows  continuously  from  the  ear,  es¬ 
pecially  after  a  preliminary  bleeding,  it  is 
almost  certain  to  be  cerebro-spinal.  The 
same  may  be  said  of  the  clear  fluid  that 
escapes  from  compound  fractures  of  the 
skull.  When  a  clear  liquid  proceeds  from 
the  nose  or  mouth  it  cannot  be  satisfactorily 
traced  to  a  fracture  of  the  skull  except  by 
chemical  examination,  which  can  be  easily 
carried  out.  The  cerebro-spinal  fluid  is 
limpid,  contains  little  or  no  albumen,  and 
a  large  quantity  of  chloride  of  sodium. 


688 


Head-Injuries,  Diagnosis  of 


The  escape  of  brain-matter  from  any  of 
the  cavities  leaves  no  doubt  as  to  the  nature 
of  the  injury — fracture  of  the  skull,  with 
laceration  of  the  brain  tissue.  Brain-mat¬ 
ter  frequently  escapes  from  compound  frac¬ 
tures  in  which  portions  of  the  bone  have 
been  driven  into  its  substance.  It  has  in  a 
few  cases  escaped  from  the  ear,  and  also 
from  the  nose. 

The  effects  of  severe  injuries  to  the 
head,  with  or  without  fracture  of  the  skull, 
on  the  mental  condition  is  very  diverse ; 
the  patient  may  be  in  a  state  of  profound 
coma,  or  in  one  of  complete  consciousness, 
in  which  a  careful  examination  detects  no¬ 
thing  wrong  mentally.  Though  this  be  true, 
it  is  uncommon  to  find  no  mental  peculiarity 
in  severe  head-injuries  ;  and  even  in  cases 
in  which  replies  are  given  rightly  enough, 
there  is  often  a  cloud  hanging  over  the  in¬ 
telligence,  as  indicated  by  the  expression  of 
the  face,  and  the  tardiness  of  the  answers 
to  the  simplest  questions.  The  mental  de¬ 
rangement,  though  at  first  indicating  but 
slight  disturbance,  generally  increases  after 
the  lapse  of  an  interval  varying  from  a  few 
hours  to  as  many  days. 

There  are  some  cases  of  fracture  of  the 
skull  in  which  no  external  physical  signs 
exist,  but  which  may  be  detected  from  the 
symptoms  to  which  they  give  rise.  There 
are,  no  doubt,  many  instances  of  fissured 
fracture  which  are  free  from  either  symp¬ 
toms  or  appearances  which  would  enable 
the  surgeon  to  pronounce  a  definite  opinion 
as  to  their  presence.  In  fracture  of  the 
base,  besides  what  has  already  been  men¬ 
tioned,  reliance  must  be  placed  upon  a 
careful  study  of  the  appearances  and  phe¬ 
nomena  exhibited,  all  of  which  are  fully 
entered  into  under  the  heading  of  Skull, 
Fracture  of  the. 

Patients  are  brought  under  the  surgeon’s 
notice  who  are  absolutely  insensible,  and  in 
such  cases  it  is  necessary  to  make  at  least 
a  proximate  diagnosis  between  pressure 
on  the  brain  and  insensibility  induced  by 
drugs  or  alcohol.  No  doubt  the  history  in 
many  instances  of  this  kind  is  amply  suffi¬ 
cient  to  point  to  a  definite  cause  for  the 
condition  ;  but  in  many  others  it  is  mis¬ 
leading,  and  in  not  a  few  there  are — at 
least  in  that  stage  when  it  is  most  important 
that  a  diagnosis  should  be  made— no  items 
of  previous  history  obtainable.  Under  such 
circumstances  one  requires  to  rely  on  the 
symptoms.  In  opium-poisoning,  as  well  as 
in  certain  cases  of  traumatic  or  idiopathic 
pressure  on  the  brain,  the  pupils  are  con¬ 
tracted  and  fixed ;  and  if  reliance  were 
placed  on  the  condition  of  the  pupils  alone, 


the  one  state  might-  be  mistaken  for  the 
other.  In  opium -poisoning,  one  is  almost 
sure  to  obtain  probable  evidence  that  opium 
has  been  taken  from  the  laudanum  phial  or 
pill-box  found  in  possession  of  the  indi¬ 
vidual  or  in  his  immediate  vicinity.  When 
the  patient  has  taken  solid  opium  there 
is  seldom  any  distinctive  odour  from  the 
breath.  When  laudanum  has  been  drunk, 
its  peculiar  odour  is  usually  perceived  at  an 
early  period  in  the  case,  though  after  the 
first  few  hours  it  is  frequently  absent.  In 
any  case,  its  absence  must  not  count  for 
much  in  a  diagnostic  point  of  view.  When 
the  coma  of  opium-poiscning  has  set  in,  it 
is  accompanied  by  a  slow,  irregular,  inter¬ 
mitting  cardiac  and  respiratory  action, 
which  are  not  readily  mistaken  by  those 
who  have  had  experience  of  them.  In  such 
cases  there  is  seldom  any  injury  to  the 
head,  as  would  most  likely  be  the  case 
were  the  symptoms  due  to  traumatic  com¬ 
pression. 

Alcoholic  coma  may  be,  and  very  fre¬ 
quently  is,  accompanied  by  wounds  or 
bruises  on  the  head.  The  coma  (not  mere 
drunkenness)  arising  from  alcohol  may  be 
distinguished  from  that  due  to  other  affec¬ 
tions  by  the  fact  that,  when  the  patient  is 
left  undisturbed  for  twenty  minutes,  the 
pupils  are  contracted  to  the  size  of  a  pin’s 
head.  If  an  attempt  be  made  to  rouse  him,, 
by  shaking  him  or  pulling  his  hair,  though 
he  still  remains  quite  comatose,  his  pupils 
will  slowly  dilate,  until,  if  the  physical 
stimulation  be  continued,  they  become  fully 
dilated.  If  the  patient  be  then  left  undis¬ 
turbed,  the  pupils  remain  dilated  for  a 
period  of  variable  duration,  after  which 
they  begin  to  contract,  though  at  a  very 
slow  rate,  until  they  reach  their  former 
dimensions.  The  time  taken  for  the  tran¬ 
sition  from  the  fully-dilated  stage  to  that  of 
pin-head  contraction  is  from  ten  to  twenty 
minutes,  varying  according  to  the  intensity 
of  the  coma.  In  rare  cases,  where  the 
coma  is  very  intense,  the  change  has  been 
completed  in  five  minutes.  In  instances 
in  which  the  patient  is  not  deeply  coma¬ 
tose,  the  dilatation  continues  for  ten 
minutes,  and  then  the  contraction  sets  in 
at  a  very  sluggish  rate.  In  persons  in 
whom  the  alcoholic  coma  is  passing  off, 
and  who  can  be  temporarily  roused,  the 
dilatation,  once  effected,  continues,  or  the 
pupil  may  become  smaller,  though  it 
does  not  attain  the  same  degree  of  con¬ 
traction  as  it  formerly  did.  In  some  un¬ 
common  cases  of  cerebral  compression  the 
contracted  pupil  will  slightly  enlarge  on 
stimulation  (not  fully  dilate,  as  in  alcohol), 
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and  almost  immediately  thereafter  contract 
to  its  former  condition.  On  very  rare  occa- 
sions,  when  the  alcoholic  coma  is  about  to 
have  a  fatal  issue,  shortly  before  death  the 
pupils  become  widely  dilated. 

Some  have  supposed  that  the  state  of 
the  patient’s  temperature  yielded  a  means 
of  diagnosis,  but  it  is  not  of  the  slightest 
value  in  practice,  and,  if  trusted  to,  would 
be  sure  to  mislead.  William  Mace  wen. 

HEARING,  Disorders  of.  See  Deaf¬ 
ness,  Diagnosis  of. 

HEART,  Rupture  and  Wounds  of 
the. — Rupture  of  the  heart  is  generally 
caused  by  severe  compression  of  the  thorax 
from  some  heavy  body  passing  over  it.  It 
is  not  infrequently  accompanied  by  rupture 
of  the  valves.  Death  takes  place  nearly 
always  directly  after  such  an  accident, 
either  from  the  shock  to  the  system,  or 
from  blood  entering  the  pericardium  freely, 
and  thus  interfering  with  the  heart’s  action. 

Wounds  of  the  heart  may  result  either 
from  an  external  penetrating  agent,  or 
from  a  fractured  rib  or  sternum.  The 
latter,  however,  does  not  take  place  so  fre¬ 
quently  as  the  similar  accident  in  the  case 
of  the  lung,  owing  to  the  better  protection 
of  the  pericardiac  cavity  in  the  chest.  Its 
consequences,  on  the  other  hand,  are 
much  more  serious,  and  for  all  practical 
purposes  wounds  of  the  heart,  whether 
produced  by  an  external  penetrating  agent 
or  by  fractured  bone,  may  be  considered 
together. 

These  wounds  are  generally  regarded 
as  necessarily  fatal,  and  though  a  large 
proportion  of  them  are  no  doubt  so,  yet 
recovery  takes  place  in  about  15  per  cent. 
As  in  rupture  of  the  heart,  death  takes 
place  either  immediately  from  shock  or 
from  blood  entering  the  pericardium  and 
so  impeding  the  contraction  of  the  mus¬ 
cular  fibres,  or  secondarily  from  the  after¬ 
consequences  of  the  wound.  Thus  death  j 
may  take  place  from  continued  haemorrhage 
either  externally  or  into  the  surrounding 
tissue.  Or  it  may  take  place  as  a  result  of 
the  acute  pericarditis  and  myocarditis  set 
up  by  the  injury. 

The  nature  of  the  wound  does  not  ap¬ 
pear  materially  to  affect  the  mortality, 
nor  does  the  part  of  the  heart  wounded. 
Thus  the  average  of  fatality  remains 
nearly  equally  distributed  amongst  punc¬ 
tured,  incised,  and  lacerated  wounds,  and 
the  same  is  true  whether  the  right  or  left 
ventricle  or  the  right  or  left  auricle  be 
wounded. 
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The  signs  of  a  wound  of  the  heart  are 
the  fact  of  a  wound  existing  in  its  imme¬ 
diate  neighbourhood,  the  occurrence  of 
external  haemorrhage  taking  place  from 
it,  and  the  signs  of  internal  haemorrhage, 
which  may  take  place  either  into  the  peri¬ 
cardium  or  into  one  of  the  mediastina.  The 
pulse  is  small,  intermittent,  and  irregular. 
There  is  often  considerable  pain  over  the 
sternum,  and  much  dyspnoea,  though  these 
are  not  constant.  The  dyspnoea  does  not 
come  on  immediately,  but  is  generally  a 
later  sign  in  those  who  live  sufficiently 
long.  Auscultation  may  reveal  a  friction 
sound  if  the  amount  of  blood  in  the  peri¬ 
cardium  be  small,  but  more  frequently 
nothing  is  audible,  the  heart-sounds  being 
muffled  by  the  surrounding  blood. 

Treatment. — Rest  to  the  injured  part, 
so  far  as  Nature  herself  permits  it,  is  the 
most  important  element  in  the  treatment 
of  these  cases.  This  is  necessary  for  the 
prevention  of  haemorrhage,  both  internal 
and  external.  The  patient  should  lie  ab¬ 
solutely  still  in  the  position  most  easy  to 
him,  no  food  or  stimulant  be  allowed  for  the 
first  twenty-four  hours,  and  after  that  only 
the  very  smallest  quantity  of  fluid  nourish¬ 
ment.  Half  a  pint  of  milk,  with  a  very  small 
allowance  of  ice  to  suck,  is  generally  all 
that  is  required  for  three  or  four  days  after 
the  injury.  Small  venesections  may  be 
employed  with  advantage,  during  the  first 
few  days,  to  diminish  the  tendency  to 
haemorrhage  and  to  increase  the  coagula¬ 
bility  of  the  blood,  if  they  can  be  done 
without  too  much  disturbing  the  patient. 
Cold  may  be  usefully  applied  to  the  part, 
and  it  is  said  that  belladonna  and  digitalis 
administered  internally  have  also  a  certain 
value.  Much  trust,  however,  cannot  be 
given  to  these  drugs,  and  it  is  probable 
that  rest,  starvation,  and  small  bleedings 
have  a  much  more  powerful  influence  for 
good  than  any  drug.  H.  G.  Howse. 

HECTIC  FEVER  is  the  systemic  ex¬ 
pression  of  a  continuous  wasting  or  ex¬ 
hausting  process,  which  in  surgical  experi¬ 
ence  is  so  frequently  suppurative  that  the 
common  term  ‘  suppurative  fever,’  though 
too  restrictive,  is  hardly  a  misnomer. 

Pathology.  —  Unlike  traumatic  and 
many  other  fevers,  hectic  is  not  produced 
by  absorption  into  the  blood  of  any  mor¬ 
bid  matters.  It  may  be  due  to  a  pre¬ 
existent  state  of  over-action  and  excite¬ 
ment,  sufficiently  intense  and  prolonged  to 
have  greatly  depressed  the  vital  powers ; 
to  defect  of  the  nutrient  powers,  preventing 
due  repair  of  the  blood ;  or  to  continued 
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subtraction  from  that  blood  of  its  protein 
elements,  through  some  disordered  excre¬ 
tion,  or  by  means  of  suppuration.  Thus, 
acute  exhaustion,  as  from  nervous  shock 
or  haemorrhage,  is  expressed  by  prostra¬ 
tion,  chronic  exhaustion  by  hectic.  There¬ 
fore  the  names  of  all  the  diseases  that 
frequently  give  rise  to  this  fever  may  be 
omitted  here,  if  it  be  taken  that  all  sub¬ 
acute  or  chronic  maladies,  attended  by 
pain,  sleeplessness,  media,  impairment  of 
the  assimilative  functions,  loss  by  the 
kidneys  of  albumen  or  sugar,  &c.,  are 
generally  accompanied  or  closely  followed 
by  hectic.  But  the  most  frequent  and 
common  cause  is  prolonged  suppuration ; 
therefore,  as  strumous  and  tuberculous 
diseases  are  those  which  most  frequently 
induce  such  discharges,  and  as  persons  of 
such  diatheses  are  usually  feeble — in  other 
words  have  little  recuperative  power — so 
do  we  find  hectic  very  surely  developed  in 
strumous  and  tuberculous  affections  accom¬ 
panied  by  pus-formation. 

Symptoms. — Since  the  morbid  action 
which  induces  hectic  operates  little  by  little 
throughout  a  considerable  period,  so  must 
the  advent  of  that  fever  be  very  gradual, 
its  first  onset  very  slightly  marked.  Pro¬ 
bably  a  sense  of  fatigue  and  weakness  on 
first  waking,  a  distaste  for  the  morning 
meal,  a  rather  rapid  and  small  pulse,  are 
the  first  signs.  Afterwards,  a  slight  loss  of 
flesh  will  be  noticeable,  and  the  pulse  be¬ 
comes  irritable;  that  is  to  say,  while  the 
patient  is  at  rest  its  rapidity  is  normal  or 
nearly  so,  but  any  excitement  or  exertion 
raises  it  by  ten  or  twenty  beats.  The  skin 
is  somewhat  dry  and  hot ;  this  is  at  first 
only  observed  in  the  evening.  Afterwards 
it  is  dry  throughout  the  day,  the  evening, 
however,  still  keeping  its  pre-eminence. 
Many  patients  are  at  that  time  chilly,  un¬ 
comfortable,  and  often  thirsty  ;  the  tongue 
is  either  white,  slightly  furred,  and  feels 
sticky  in  the  mouth,  or  else  is  unnaturally 
red  and  irritable-looking.  The  rest,  at  all 
events  during  the  early  part  of  the  night, 
is  unbroken;  but  awakening  takes  place 
early,  and  the  patient  finds  his  night-dress  1 
and  the  bed-clothes  wet  with  perspiration. 

By  this  time  the  febrile  state  is  fairly 
established ;  the  emaciation  has  become 
pretty  strongly  marked ;  the  face,  frequently 
pale  and  transparent-looking,  flushes  very 
easily,  or  there  is  a  permanent,  sharply- 
defined  flush  about  the  cheeks,  the  rest 
being  pallid  ;  the  redness  of  the  lips  is  often 
strongly  marked,  the  eyes  are  bright,  the 
sclerotic  brilliantly  white.  Morning  fatigue 
and  languor,  with  evening  irritability  and 


excitement,  correspond  with  the  thermo¬ 
graph,  which  shows  a  normal,  or  even  sub¬ 
normal,  temperature  in  the  early  hours,  and 
a  rapid  rise  after  2  p.111.  Such  is  the  usual 
and  general  course,  but  occasionally  varia¬ 
tions  occur,  probably  produced  by  some 
condition  of  the  digestive  system.  At  this 
tune  the  tongue  is  usually  very  clean,  pre¬ 
senting  a  lighter  or  more  pink-like  red  than 
is  normal.  The  appetite  is  very  variable 
and  capricious ;  sometimes  the  patient  eats 
well,  at  other  times  but  little ;  requires 
much  tempting,  and  often,  after  selecting 
certain  viands  for  his  next  meal,  turns 
from  them,  when  set  before  him,  with  dis¬ 
gust.  The  action  of  the  bowels  is  likewise 
irregular,  the  stools  often  loose,  though  not 
large  in  amount ;  at  other  times  consti¬ 
pated.  The  urine  is  pale,  rather  abundant, 
and  deposits  much  lithate  of  ammonia ; 
there  is,  too,  some  excess  of  sulphuric  acid 
and  chloride  of  sodium. 

If  the  exhaustive  process  and,  there¬ 
fore,  the  fever  still  continues,  the  last 
stages  are  marked  by  obstinate  diarrhoea 
and  violent  night-sweating,  called  ‘  colli¬ 
quative,’  while  in  the  day  the  excessive  dry¬ 
ness  of  the  skin  renders  it  rough  and  fur- 
furaceous.  Emaciation  is  extreme.  The 
joints  of  the  limbs  come  to  be  larger  than 
the  mid  part  of  each  segment.  On  the 
trunk  the  bony  processes  become  sharp  and 
prominent  ;  the  skin  over  them,  tightly 
stretched,  is  especially  liable  to  develop 
bed-sores.  Tire  pulse  is  very  small  and 
quick,  from  120  upwards ;  the  temperature, 
while  still  subject  to  periodic  elevations,  has 
a  tendency  in  the  intervals  to  fall  below 
normal.  In  this  stage  certain  viscera  may 
enlarge — the  liver  more  particularly,  and 
the  spleen— while  the  urine  exhibits  casts 
called  hyaline.  If  these  conditions  arise, 
the  skin  assumes  an  earthy  hue,  hardly 
icteroid,  even  though  the  liver  be  much  in¬ 
volved.  These  symptoms  mark  lardaeeous 
disease,  which  is  chiefly,  if  not  entirely, 
associated  with  prolonged  suppuration. 
Throughout,  the  mind  remains  clear,  and, 
until  death  is  very  near,  free  from  delirium, 
which  is  often  absent  altogether ;  although 
in  all  stages,  save  the  earliest,  the  patient 
is  not  infrequently  troubled  by  unpleasant, 
even  frightful,  dreams,  from  which  he 
awakes  somewhat  confused. 

Treatment.  —  The  chief,  most  certain 
and  rapid  cure  of  hectic  is  removal  of 
its  cause,  either  by  healing  a  discharging 
sore  or  cavity,  or  by  ablation  of  diseased 
parts.  The  surgeon,  though  he  may  often 
have  witnessed  such  an  effect,  is  always 
charmed  to  see  how,  after  a  successful 
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operation,  his  patient  rallies  from  even 
severe  hectic.  The  writer  has  more  than 
once  witnessed  this  result  when  lardaceous 
disease  was  already  somewhat  advanced. 

The  draining,  and  if  possible,  healing  of 
an  abscess,  the  removal  of  sequestra,  though 
perhaps  large  and  deep,  should  never  be 
neglected.  More  important  operations, 
especially  such  as  mutilate  to  a  greater  or 
smaller  extent,  viz.  excision  of  a  joint  or  am¬ 
putation,  though  never  to  be  inconsiderately 
undertaken,  must  not  be  evaded  until  too 
late.  In  many  cases  the  position  of  the 
disease  permits  of  no  such  measures,  and 
of  these  there  are  two  sorts :  such  as  may 
get  well  if  life  can  be  prolonged  and 
strength  maintained,  and  such  as  must 
prove,  in  an  uncertain  period,  fatal.  The 
treatment,  though  the  same  in  both,  is 
evidently  more  important  in  the  former  case. 
The  surgeon’s  object  must  be  to  maintain 
strength,  and  so  lessen  fever.  Food  should 
be  of  the  most  nutritious  forms,  adminis¬ 
tered  frequently  and  in  small  quantities, 
nor  should  it  be  at  any  time  intermitted  for 
any  long  period.  Stimulants,  in  moderate 
quantities,  are  generally  necessary.  To 
diminish  the  fever,  quinine  in  doses  of  from 
3  to  10  grains,  may  be  given  an  hour  be¬ 
fore  the  periodic  rise.  Kairine  is  in  many 
cases  useful.  Sulphuric  acid  and  iron  are 
also  valuable.  If  these  check  the  fever 
they  will  also  diminish  the  night-sweats, 
and  for  this  latter  purpose  belladonna  or 
its  alkaloid  is  often  effectual,  as  also  is 
sponging  the  surface  with  hot  vinegar  and 
water.  When  diarrhoea  supervenes,  such 
astringents  as  kino  or  sulphuric  acid,  with 
spirits  of  chloroform,  cardamoms,  and 
tincture  of  opium,  may  be  administered. 
The  latter  drug  may  only  be  used  in  small 
doses,  as  it  augments  perspiration.  By 
such  means  we  may,  in  the  former  class 
of  case  above-mentioned,  prolong  life  until 
the  local  disease  heals,  or  at  all  events  we 
can  carry  out  our  duty  of  maintaining 
existence  as  long  as  possible. 

B.  Barwell. 

HEMERALOPIA. — This  term,  like 
nyctalopia,  has  been,  and  still  is,  used  in 
two  opposite  and  contradictory  senses. 
Some  writers  employ  it  to  denote  day- 
blindness,  and  others  mpAAblindness. 
Most  modern  authors  use  it  in  the  latter 
sense ;  all  older  writers  in  the  former  sense, 
and  in  contradistinction  to  nyctalopia.  As 
Galen,  in  his  Hippocratic  lexicon,  defines 
‘  nyctalopes  ’  to  be  those  who  are  blind  at 
night,  it  is  certain  that  the  original  meaning 
of  thaword  hemeralopia  was  day -blindness, 


and,  so  far  as  the  term  is  admissible  into 
modern  nomenclature,  it  should  continue 
to  be  used  in  this  sense.  Day-blindness 
usually  assumes  the  form  of  photophobia, 
or  dread  of  light,  and  is  commonly  depen¬ 
dent  upon  inflammation  of  the  cornea, 
sclerotic,  or  iris.  See  Nyctalopia ,  under 
Amblyopia.  J.  Tweedy. 

HEMIANOPSIA  denotes  an  absence 
of  one-half  of  the  visual  field.  It  is  also 
called  hemiopia.  See  Amblyopia  ;  Peri¬ 
metry. 

HEMIOPIA.  See  Hemianopsia. 

HERNIA  of  the  BLADDER.  See 

Cystocele. 

HERNIA  CEREBRI.  See  Brain, 
Hernia  of  the. 

HERNIA,  Inflamed. — In  the  form  of 
rupture  so  named,  there  is  acute  or  sub¬ 
acute  inflammation  of  the  interior  of  the 
hernial  sac,  and  of  its  contents.  The  con¬ 
dition,  indeed,  is  essentially  that  of  acute 
peritonitis,  limited  to  the  parts  concerned 
in  the  protrusion.  The  following  are  among 
the  chief  causes  of  this  condition  : — The 
pressure  of  an  ill-fitting  truss,  blows  upon 
the  part,  violent  exercise,  the  arrest  of  a 
foreign  body  in  the  herniated  loop,-  severe 
diarrhoea.  The  condition  is  much  more 
common  in  irreducible  than  in  reducible 
herniee,  and  in  small  ruptures  than  in  large. 
It  is  especially  apt  to  occur  in  herniee  con¬ 
taining  omentum.  Omentum  appears  to  be 
more  readily  inflamed  than  gut,  and  its  lack 
of  elasticity  renders  it  less  able  to  with¬ 
stand  the  effects  of  violence. 

The  commonest  seat  of  an  inflamed  her¬ 
nia  is  a  small  irreducible  femoral  epiplocele. 
On  examination,  the  inflamed  parts  are 
found  to  be  red  and  cedematous.  The  sac 
will  probably  contain  no  fluid,  but  on  the 
surface  of  the  inflamed  serous  membrane 
will  be  many  flakes  of  lymph.  In  some 
cases,  however,  there  is  much  serous  fluid 
in  the  sac,  and  but  little  lymph  upon  the 
surface  of  the  membrane.  The  condition 
may  pass  on  to  suppuration,  and  the  sac 
may  be  converted  into  an  abscess -cavity. 
As  a  rule  the  mischief  ends  in  resolution, 
and  the  involved  gut  or  omentum,  if  not 
already  irreducible,  is  found  to  have  become 
fixed  to  the  sac  by  unyielding  adhesions. 

The  symptoms  in  this  form  of  hernia  are 
tolerably  pronounced.  The  tumour  is  irre¬ 
ducible,  is  tense,  hard,  and  firm,  is  the  seat 
of  much  pain,  and  is  extremely  tender.  If 
situated  in  the  groin,  the  pain  is  increased 
by  movement  of  the  limb.  The  skin  over 
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the  swelling  is  hot,  red,  and  cedematous.  The 
tumour  is  most  probably  dull  on  percussion, 
but  still  retains  an  impulse  on  coughing. 
There  is  some  malaise,  and  a  varying  degree 
of  fever.  There  will  probably  be  nausea  and 
possibly  vomiting,  but  in  any  case  the  lat¬ 
ter  symptom  will  be  slight.  There  may  be 
constipation,  but  it  will,  if  present,  not  be 
absolute.  There  is  no  marked  abdominal 
pain,  and  no  constitutional  depression. 

As  a  rule,  the  case  ends  favourably  in 
three  or  four  days,  but  in  exceptional  in¬ 
stances  the  inflammation  may  spread  to  the 
general  peritoneal  membrane,  or  the  gut 
may  become  acutely  inflamed  and  even 
gangrenous,  and  extensive  suppuration  may 
appear  in  the  sac. 

In  the  treatment  of  the  case,  absolute 
rest  in  bed  must  first  be  insisted  on.  The 
parts  should  be  so  adjusted  by  posture  as  to 
relax  as  far  as  possible  the  tissues  about  the 
hernia.  An  ice-bag  should  be  applied  to  the 
part,  or  a  proper  degree  of  cold  may  be 
maintained  by  Leiter’s  tubes.  Opium  should 
be  given,  and  the  patient  placed  upon  a 
scanty  diet  of  fluid  nourishment  only. 

If  any  of  the  complications  arise  to  which 
reference  has  been  made,  they  must  be 
treated  in  the  usual  way. 

Frederick  Treves. 

HERNIA,  Irreducible,  is  a  morbid 
condition  of  a  hernia  in  which  the  contents 
of  the  sac  cannot  be  completely  replaced 
within  the  abdomen.  This  form  may  in¬ 
clude  intestine  or  omentum,  alone  or  both 
together.  This  condition  does  not  give  rise 
to  symptoms  of  strangulation  or  of  obstruc¬ 
tion,  although  it  frequently  causes  increased 
dyspeptic  flatulence.  It  is  due  occasionally 
to  non-recognition  of  the  lesion,  more  fre¬ 
quently  to  neglect  on  the  patient’s  part  to 
procure  a  well-fitting  truss. 

Irreducibility  may  depend  upon  causes 
situated — (a)  outside  the  sac,  due  to  the 
fibrous  structures  of  the  abdominal  walls ; 
(b)  in  the  sac  itself,  as  seen  in  cases  where 
the  neck  is  much  narrowed  or  unduly 
thickened ;  or  (c)  in  the  very  large  ma¬ 
jority  of  instances  it  is  referable  to  altered 
conditions  of  the  sac-contents.  These  are 
the  presence  of  fluid,  more  or  less  in 
amount,  in  the  sac,  so  that  no  well-directed 
pressure  by  taxis  can  be  exerted  upon  the 
solid  contents ;  adhesions  between  the 
omentum  or  the  intestine  and  the  sac ; 
fibrous  adhesions  uniting  contiguous  por¬ 
tions  of  the  omentum,  so  that  it  cannot  be 
unravelled ;  adhesion  of  a  coil  of  intestine  ; 
adhesions  between  omentum  and  intes¬ 
tine  ;  accumulation  of  fat,  or  fibroid  changes 


taking  place  in  the  omentum  ;  hypertrophy 
of  the  mesentery ;  sudden  descent  of  a 
large  amount  of  intestine  or  omentum,  or 
both  together ;  fibrous  bands  passing  across 
the  sac ;  and,  lastly,  the  anatomical  pecu¬ 
liarities  of  the  extruded  viscera,  which 
either  have  no  sac  at  all,  or  only  an  incom¬ 
plete  one,  as  in  hernia  of  the  caecum,  sig¬ 
moid  flexure,  bladder,  &c. 

Irreducible  hernias  are  most  commonly 
met  with  in  the  inguinal,  femoral,  and  um¬ 
bilical  varieties. 

In  the  inguinal  variety  of  hernia,  2*8 
per  cent,  are  irreducible  in  males,  and  in 
females  3T  per  cent.  In  the  femoral  variety, 
the  protrusion  is  irreducible  in  males  to  the 
extent  of  15*5  per  cent.,  and  in  females  to 
that  of  25’2  per  cent.  In  both  varieties  of 
hernia,  the  right  side  is  that  on  which  it  is 
most  commonly  irreducible.  In  females, 
this  holds  good  positively  and  relatively  ; 
in  males,  hernia  of  the  left  side  shows,  in 
later  life,  a  slightly  increased  tendency  to 
become  irreducible. 

The  contents  of  irreducible  hernias  are 
usually  omentum,  the  intestine  being  rarely 
irreducible ;  so  that  irreducible  intestine 
j  amounts  in  inguinal  herniae  to  only  1*6  per 
cent.,  and  in  femoral  herniae  to  *3  per  cent, 
of  all  cases  of  irreducible  hernia.  This 
condition  of  hernia  is  liable  to  become  in¬ 
flamed,  incarcerated,  or  strangulated  ;  and 
cases  have  also  been  describee!  in  which  the 
irreducible  intestine  has  been  ruptured  by 
blows  and  falls. 

The  symptoms  of  irreducible  hernia  are 
those  referable  to  ruptures  generally,  only 
largely  increased.  Beyond  these  symptoms 
are  those  of  colic,  constipation,  and  incon¬ 
venience  from  the  size  and  weight  of  the 
hernia.  There  is  no  limit  to  the  size  which 
irreducible  herniae  may  attain,  varying  as 
they  do  from  that  of  a  small  walnut  to 
one  involving  a  large  part  of  the  intestines 
and  omentum. 

As  irreducible  hernia  leads,  apart  from 
local  inconvenience  and  dyspepsia,  to  more 
serious  morbid  conditions,  its  treatment 
should  be  carefully  watched.  I11  all  cases 
instrumental  support  must  be  given,  not 
|  only  to  procure  reduction  of  the  mass  if 
i  possible,  but  also  to  prevent  increase  of  the 
hernia  and  its  consequent  dangers.  In  the 
majority  of  cases,  complete  reduction  may  be 
looked  for  by  the  application  of  well-fitting 
trusses,  assisted  by  the  cordial  co-operation 
of  the  patients.  By  the  constant  pressure 
of  hollow-padded  trusses,  gradual  absorp¬ 
tion  of  the  omental  fat  and  adhesions  is 
effected,  so  that  after  wearing  instruments 
for  a  longer  or  shorter  time  the  mass  be- 
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comes  so  diminished  in  bulk  that  it  can  be 
easily  reduced.  This  reduction  may  take 
place  gradually  or  suddenly. 

If  the  presence  of  fluid  in  the  sac  be  the 
cause  of  irreducibility,  this  may  be  evacu¬ 
ated  by  tapping,  when  the  contents  are  in 
some  cases  capable  of  reduction. 

Irreducible  omentum  may  be  removed 
by  operation,  and  at  the  same  ume  the 
sac  should  be  excised.  This  operation  is 
not  without  danger,  for  several  fatal  results 
have  been  recorded. 

Irreducible  intestine  should  be  treated 
by  suspensory  bags,  or  by  hollow-padded 
trusses  having  rim  plates,  the  interval  being 
filled  in  with  chamois  leather,  so  as  to  in¬ 
crease  them  depth  without  increasing  their 
weight. 

Hernias  of  the  bladder  or  large  intestine, 
which,  by  the  nature  of  their  anatomical 
relations,  are  frequently  irreducible,  must 
be  treated  by  palliative  measures  of  sup¬ 
port,  by  strong  suspensory  bags,  or  hollow- 
padded  trusses  with  rim  plates.  See 
Trusses. 

The  plan  of  attempting  reduction  of  old 
irreducible  hernia  by  long  confinement  to 
bed  and  restricted  diet,  so  as  to  lessen  the 
amount  of  fat  in  the  omentum  or  mesen¬ 
tery,  has  been  recommended.  The  applica¬ 
tion  of  ice  is  sometimes  followed  by  reduc¬ 
tion,  the  result  as  much  of  the  steady, 
persistent  pressure  of  the  ice  as  of  the 
physiological  effects  of  cold. 

John  Langton. 

HERNIA,  Obstructed  or  Incarcerated. 
In  this  form  of  rupture  there  is  a  hin¬ 
drance  to  the  return  of  the  bowel  into  the 
abdomen,  and  an  obstacle  to  the  passage 
of  its  contents.  The  loop  of  intestine  j 
in  the  hernia  becomes  blocked  up  with 
faecal  matter,  and  a  certain  amount  of  ob¬ 
struction  is  thus  produced.  This  blocking 
is  brought  about  either  by  a  slight  increase 
in  the  degree  of  constriction  to  which  the 
loop  is  subjected,  or  by  a  sluggish  move¬ 
ment  of  the  intestinal  contents,  or  by  an 
increase  in  the  quantity  of  those  contents 
and  in  their  consistence.  The  condition  is 
most  usually  seen  in  cases  where  a  part  of 
the  colon  is  involved  in  the  rupture,  and  is 
comparatively  rare  in  forms  of  hernia  other 
than  the  umbilical.  A  loop  of  small  intes¬ 
tine  can  scarcely  be  the  seat  of  obstruction 
in  the  present  sense  of  the  term.  The 
contents  of  that  bowel  are  fluid,  and  it  is 
hardly  intelligible  how  a  loop  of  small  in¬ 
testine  can  become  blocked  by  gas  or  fluid. 
The  contents  of  the  lower  ileum  have  often 
the  consistence  of  soft  faeces,  and  a  hernia  ; 


containing  a  portion  of  this  segment  of  the 
bowel  may  be  the  seat  of  an  incarceration. 
The  so-called  obstructed  herniae  of  small 
intestine  would  be  more  properly  classed  as 
herniae  the  seat  of  a  slight  degree  of  stran¬ 
gulation. 

The  tumour,  in  cases  of  obstructed  or 
incarcerated  hernia,  is  increased  in  size, 
is  tense,  is  tympanitic  in  some  cases,  and 
dull  and  doughy  to  the  touch  in  others.  It 
is  seldom  markedly  tender,  although  it  may 
be  the  seat  of  much  pain.  Often  the 
swelling  can  be  partially  emptied  by  pres¬ 
sure,  or  its  outline  may  be  altered  by  the 
same  means.  Unlike  the  tumour  in  stran¬ 
gulation,  there  is  an  impulse  on  coughing, 
and  although  the  mass  is  irreducible,  it  is 
not  so  hard  and  unyielding  as  it  is  in  the 
more  serious  condition. 

The  constitutional  symptoms  are  those 
of  severe  constipation.  There  is  nausea, 
and  possibly  vomiting.  The  vomiting  is 
never  alarming,  is  never  feculent,  and  is 
often  quite  insignificant.  There  is  consti¬ 
pation,  but  it  is  not  usually  absolute,  and 
flatus  is  often  passed.  There  is  some  dis¬ 
tension  of  the  abdomen,  but  no  grave  ab¬ 
dominal  pain.  The  tongue  is  coated,  the 
appetite  is  lost ;  the  pulse  may  be  enfeebled. 

There  is,  however,  no  marked  constitu¬ 
tional  depression,  as  in  strangulation,  and 
indeed  the  condition  present  could  only  be 
confused  with  strangulation  in  the  old  and 
cachectic. 

It  will  generally  be  found  that  the 
patient  is  liable  to  constipation ;  that  he 
has  been  constipated  for  some  time  before  the 
hernia  has  become  obstructed ;  or  that  he 
has  been  the  subject  of  flatulent  dyspepsia, 
or  of  some  kindred  intestinal  disturbance. 

The  treatment  is  simple.  The  patient 
must  lie  hi  bed.  An  ice-bag  may  be  ap¬ 
plied  to  the  tumour,  or  the  swelling  may  be 
emptied  as  far  as  possible  by  manipulation. 
If  there  be  much  pain,  opium  may  be  given 
in  small  doses.  The  diet  should  be  scanty, 
and  composed  of  small  quantities  of  fluid 
nourishment  only.  An  enema  should  be  at 
once  admmistered,  and  repeated  several 
times  if  necessary.  As  soon  as  the  local 
and  general  symptoms  are  less  urgently 
marked,  a  dose  of  castor  oil  may  be  given. 

Frederick  Treves. 

HERNIA,  The  Radical  Cure  of. — In 

the  Jacksonian  prize  essay  of  the  Royal 
College  of  Surgeons  of  1862,  the  writer 
was  the  first  to  demonstrate  by  the  results 
of  sixty  cases  of  inguinal  hernia  the  neces¬ 
sity,  in  the  operation  for  radical  cure,  of 
closing  up  not  only  the  neck  and  cavity  of 
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the  sac,  but  also  the  deep  ring,  the  sides  of 
the  inguinal  canal,  and  the  pillars  of  the 
superficial  ring ;  and  he  accomplished  these 
objects,  in  cases  of  reducible  hernia,  by  the 
use  of  one  common  ligature  applied  in  a 
peculiar  way.  Since  that  date  he  has  used 
in  240  cases  a  stout  silvered  wire  ligature, 
applied  subcutaneously  as  described  in  the 
following  pages,  with  the  results  of  about 
20  per  cent,  of  failures  and  only  two  deaths. 
Two  hundred  of  these  cases  were  operated 
upon  successively  without  a  single  death. 

Since  the  introduction  of  the  more  com¬ 
plete  application  of  the  antiseptic  method, 
rendering  the  dangers  of  operation  less  and 
the  success  more  certain,  the  author  has 
applied  his  operation,  modified  as  required, 
to  cases  of  irreducible  hernia,  and  also  to 
strangulated  hernias  after  herniotomy.  In 
such  cases  the  sac  must  necessarily  be 
opened  to  obtain  access  to  its  contents, 
the  removal  of  a  portion  of  omentum  is 
frequently  required,  and  the  risks  of  the 
operation  are  considerably  increased. 

In  his  address  on  Surgery  to  the  British 
Medical  Association  at  King’s  College  in 
1873,  the  writer  advocated  the  ligature  of 
the  deep  hernial  aperture  and  the  sac  at 
and  during  the  operation  for  strangulated 
hernia,  after  the  bowel  (not  too  much 
damaged)  had  been  returned  and  a  portion 
of  the  omentum  (if  necessary)  entirely  re¬ 
moved.  On  that  occasion  a  patient  was 
exhibited  upon  whom  this  proceeding  had 
been  successfully  adopted.  Since  that  time 
he  has  operated  under  spray  in  thirty  cases 
of  inguinal  hernia  with  three  deaths,  and  in 
eleven  cases  of  strangulated  inguinal  hernia 
with  one  death.  In  some  of  these  the  sac 
was  tied,  twisted,  and  wired  or  tied  across 
in  several  places,  but  in  the  majority  the 
sac  was  entirely  removed  after  ligature  of 
its  neck.  In  many,  a  stout  piece  of  carbol- 
ised  kangaroo-  or  ox-tendon  has  been  em¬ 
ployed  instead  of  wire,  but  applied  in  the 
same  way  as  had  been  done  in  his  earlier 
attempts  at  the  radical  cure  with  ligature - 
thread  and  compress. 

A  similar  operation  has  been  performed 
by  him  in  twenty  cases  of  crural  hernia, 
fourteen  of  which  were  cases  of  strangula¬ 
tion  and  three  of  irreducible  hernia,  with 
one  death  and  one  failure. 

Some  of  the  modern  operators  for  the 
radical  cure  of  inguinal  hernia  have  de¬ 
voted  their  attention  chiefly  to  the  closure 
of  the  pillars  of  the  superficial  ring,  either 
by  applying  subcutaneously  catgut,  gold,  or 
silver  sutures,  closing  the  skin  over  them, 
and  leaving  them  in  permanently,  or  for  as 
long  a  period  as  the  tissues  will  retain  them. 


Some  have,  to  all  appearance,  fancied  that 
thereby  they  have  effected  an  improvement 
and  an  important  modification  in  the  di¬ 
rection  of  simplicity  upon  the  writer’s 
method. 

Mr.  Spanton  has  proposed  and  prac¬ 
tised  a  method  of  closing  the  canal  in 
reducible  cases,  which  is  in  its  way  very 
ingenious — viz.  by  the  use  of  an  instrument 
like  a  corkscrew,  applied  upon  the  pillars 
over  and  around  the  fore-finger  invaginated 
into  the  canal,  and  left  there  until  union 
has  taken  place.  Others  have,  with  greater 
effect,  directed  attention  chiefly  to  securing 
the  neck  of  the  sac  at  the  internal  ring  by 
what  is  called  the  open  method.  For  this 
purpose  an  incision  along  the  whole  length 
of  the  canal  down  to  the  sac  is  practised, 
usually  under  the  carbolic  spray.  Then  the 
sac  is  opened  and  its  neck  is  carefully 
separated  from  the  spermatic  cord  and  tied 
with  catgut.  At  the  same  time  some  sur¬ 
geons  remove  the  sac  altogether  ;  others  are 
content  with  twisting  and  stitching  it  up. 
In  irreducible  cases  the  sac  is  opened,  the 
adhesions  separated,  and  the  omentum,  if 
necessary,  removed.  The  remaining  steps 
of  the  operation  vary  with  the  individual 
operator,  nor  would  it  be  within  the  scope 
of  this  article  to  do  more  than  mention  the 
names  of  the  surgeons  who  have  lately 
been  working  for  the  improvement  of  this 
department  of  smgery. 

Professor  Annandale  of  Edinburgh,  Pro¬ 
fessor  Stokes  of  Dublin,  and  Mr.  Mitchell 
Banks  of  Liverpool  have  done  good  work 
in  this  direction.  These  surgeons  stitch  up 
the  pillars  of  the  superficial  opening  either 
with  catgut,  wire,  or  silk  cord.  In  some  of 
his  later  cases  Mr.  Banks  has  included 
the  conjoined  tendon,  thereby  approaching 
nearer  to  what  the  author  considers  to  be 
an  essential  step  towards  the  production  of 
a  radical  closure  of  the  canal.  A  similar 
plan  has  been  followed  by  Sir  William 
MacCormac.  This  kind  of  operation  has 
been  done  abroad,  according  to  Tillanus  of 
Amsterdam,  in  numerous  cases,  and  also 
by  M.  Keverdin  of  Geneva. 

It  is  very  difficult,  from  the  nature  of 
the  case,  to  obtain  reliable  statistics  of 
the  deaths  following  the  open  method  of 
operation.  Still  more  difficult  is  it  to  get 
at  the  real  results  as  to  a  radical  cure. 
M.  Tillanus  gives  11  per  cent,  of  deaths  as 
the  result  in  the  numerous  cases  he  has 
collected.  The  death-results  of  the  recent 
operations  by  the  open  method  are  very 
difficult  to  obtain.  Some  of  the  cases  ope¬ 
rated  on  by  the  writer  have  been  very 
large,  and  so  have  some  published  by  An- 
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nandale,  Banks,  and  others.  The  size  of 
the  rupture  does  not  seem  to  influence  the 
mortality  as  much  as  might  be  supposed. 

We  may  conclude,  however,  that  11  to 
12  per  cent,  of  deaths  even  is  too  great  a 
mortality  to  render  the  open  method  at¬ 
tractive.  No  doubt,  in  correspondence  with 
all  analogy,  the  mortality  will  decrease  as  j 
surgeons  become  more  skilful  and  dexterous 
in  manipulation,  and  the  number  of  cases 
multiplies.  We  may  also  conclude,  from 
ample  experience,  that  too  much  reliance  i 
cannot  safely  be  placed  upon  ensuring  the 
complete  effect  of  any  kind  of  antiseptic 
dressings.  The  region  to  which  they  are 
applied  is  a  very  difficult  one  upon  which 
to  fix  and  retain  the  dressings  free  from 
septic  infection,  and  a  limited  size  of  the 
wound  is  of  considerable  importance  from 
this  point  of  view. 

Selection  of  Cases  and  Modes  of 
Operation. — The  experience  of  nearly  400 
cases  of  operation  for  hernia  (from  April 
1858  to  February  1885)  has  shown  the 
writer  that  hernial  cases  differ  so  much 
from  each  other — even  those  classed  neces¬ 
sarily  under  the  same  names — that  modifi¬ 
cations  and  variations  of  the  operations  for 
the  radical  cure  are  absolutely  necessary  to  ' 
accomplish  fully  the  purposes  of  the  sur¬ 
geon.  Thus :  1.  For  simple  reducible  in¬ 
guinal  hernia ,  which  resists  the  curative  ! 
effects  of  careful  and  continued  truss-pres¬ 
sure,  the  subcutaneous  method  of  applying 
a  thick  silver  wire  to  the  sides  of  the 
canal,  rings,  and  sac  is  most  suitable,  both 
because  of  its  successful  results — viz.  240 
selected  cases  of  operation,  9  of  which  were 
double,  and  11  second  operations,  with  (as 
far  as  could  be  followed)  40  failures  (18  to 
20  per  cent.)  ;  and  because  of  its  safety, 
only  2  deaths  having  occurred,  1  from 
tetanus  and  1  from  peritonitis,  set  up  in¬ 
dependently  of  the  operation.  Two  hun¬ 
dred  consecutive  operations  by  this  method, 
without  special  antiseptic  precautions, 
were  performed  by  the  author  without  a 
single  death.  A  modification  of  this  (used 
in  young  children),  consisting  in  the  em¬ 
ployment  of  two  pins  instead  of  wire,  has 
been  used  in  48  cases  more,  with  7  failures 
and  2  deaths,  1  from  erysipelas  and  1  from 
peritonitis.  For  some  years  these  were  ex¬ 
clusively  the  hernia  operations  practised  by 
the  writer,  and  no  cases  were  operated  on 
except  those  of  reducible  and  uncomplicated 
hernia. 

2.  Cases  of  reducible  inguinal  hernia 
in  which  the  omentum  was  troublesome, 
slipping  down  under  the  truss  and  dilating 
the  canal  progressively.  In  these  the  omen¬ 


tum  and  sac  have  been  altogether  removed 
under  spray  and  antiseptic  precautions,  and 
wire,  tendon,  or  catgut  has  been  used  for 
ligature.  This  operation  has  been  per¬ 
formed  in  16  cases,  of  which  1  died,  all  the 
rest  being  successful. 

o.  Cases  of  irreducible  inguinal  hernia 
incarcerated  by  adhesions  or  changes  in  the 
omentum,  in  which  catgut  or  tendon  has 
been  used  for  ligature,  the  adhesions  de¬ 
tached,  and  the  sac  and  omentum  removed. 
Of  these  there  have  been  14  cases,  with 
2  deaths,  but  no  failures. 

4.  Cases  of  strangulated  inguinal  her¬ 
nia  resisting  taxis  under  anaesthetics,  in 
which,  under  spray,  and  after  the  ordinary 
operation  for  strangulation,  the  sac  has 
been  tied  close  up  to  the  deep  ring  and  re¬ 
moved,  with  or  without  a  portion  of  omen¬ 
tum,  and  the  inguinal  canal  closed  with 
wire,  catgut,  or  tendon.  Of  these  there 
have  been  11  cases  operated  on  by  the 
writer,  with  1  failure  and  1  death  from 
peritonitis,  the  latter  resulting  from  the  in¬ 
jury  inflicted  on  the  bowel  by  the  strangu¬ 
lation  and  not  from  the  operation. 

In  reviewing  the  foregoing  it  will  be  seen 
that  the  mortality  increases  clearly  with  the 
severity  of  the  case,  and,  therefore,  of  the 
operation  ;  and  that  the  result  has  depended, 
to  a  considerable  degree,  upon  the  extent  of 
interference  with  the  integrity  of  the  parts 
concerned  in  the  operation.  The  nature  of 
the  means  adopted  in  the  operation,  the 
method  of  it,  and  the  careful  selection  of 
cases  fit  for  the  operation,  are  shown  to 
have  some  influence  by  the  result  of  seven¬ 
teen  reducible,  but  otherwise  unselected 
cases,  operated  on  by  the  writer’s  earlier 
and  abandoned  method  with  common  liga¬ 
ture-twine  and  boxwood  compress,  in  the 
course  of  which  suppuration,  as  a  rule,  oc¬ 
curred — viz.  17  cases  with  8  failures  and 
1  death  ;  and  also  in  the  pin  method,  now 
rarely  used,  48  cases  (1  double)  with  7  fail¬ 
ures  and  2  deaths.  Something  considerable, 
too,  must  be  allowed  for  improved  manipu¬ 
lation  and  dexterity  in  operating  in  the  later 
cases,  and  for  matured  judgment  and  ex¬ 
perience — as  in  all  other  operations. 

Writer's  Percentage  of  Successful  Cases. 
It  comes  out  clearly  that,  in  this  operation, 
the  greater  number  of  failures  declare  them¬ 
selves  during  the  first  two  years  after  the 
operation.  If  the  operation  is  not  properly 
done,  or  from  some  other  cause,  the  return 
is  evident  when  the  patient  removes  his 
truss  or  ceases  to  wear  it.  Consequently,  in 
estimating  results,  the  writer  has  left  out 
all  cases  which  have  not  been  cured  for  two 
years.  He  has  been  able  to  follow  (out  of 
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a  total  of  839  cases  of  the  variously  modified 
subcutaneous  operation)  96  cases,  all  of 
more  than  two  years'1  duration  after  opera¬ 
tion.  The  longest  was  twenty-five  years 
after  operation,  and  this  was  a  case  of  very 
large  rupture,  with  no  truss  worn  after. 
Twenty  have  been  examined  more  than  ten 
years  afterwards,  and  the  rest  at  various 
periods  above  two  years.  In  59  cases  there 
has  been  a  return  of  the  rupture  to  a  greater 
or  less  extent,  usually  before  the  end  of  two 
years.  In  152  other  cases  the  patients  are 
known  to  be  cured  up  to  and  below  two 
years  after  operation.  The  proportion  of 
successful  cases  in  339  instances  of  the  sub¬ 
cutaneous  operation  is  calculated  at  from 
73  to  82  per  cent. 

The  number  of  deaths  in  the  839  cases 
was  five,  one  of  which  was  from  tetanus,  and 
one  from  causes  quite  unconnected  with  the 
operation.  The  other  deaths  were  from 
erysipelas,  peritonitis,  and  pyaemia.  Two 
hundred  and  twenty  subcutaneous  wire 
operations  were  consecutively  performed 
without  a  single  death,  and  in  240  wire 
operations  there  were  only  two  deaths. 

Operations  for  the  Radical  Cure  of 
Inguinal  Hernia. — The  instruments  used 
by  the  writer  for  these  operations  are  a 
small  scalpel  or  tenotomy  knife,  and  a  stout 
curved  semicircular  needle  on  a  strong 
handle.  The  concave  surface  of  the  needle 
should  be  flat,  the  other  rounded.  The  point 
must  be  sharp,  but  the  tapering  shoulders  of 
it  not  sharp  enough  to  cut,  but  only  to  split 
the  tissues.  Both  should  be  steeped  in  car¬ 
bolic  lotion  (1-20)  and  plentifully  oiled  with 
carbolic  oil  (1-5).  In  most  of  the  writer’s 
operations  thick  copper-wire,  silvered,  one 
foot  and  a  half  long,  has  been  used  to  close 
the  canal  and  rings — wire  thick  enough  not 
to  cut  through  the  compressed  structures 
too  quickly,  and  not  so  thick  as  to  be 
inflexible ;  each  end  should  be  bent  into  a 
well-made  hook.  Latterly,  however,  he  has 
used  a  stout  piece  of  kangaroo-  or  ox-tendon, 
well  soaked  in  carbolic  oil  for  a  month  at 
least  before.  It  is  applied  exactly  in  the 
same  manner  as  the  wire,  but  tied  in  a  sur¬ 
geon’s  knot  instead  of  the  twist  of  the  wire. 
He  cannot  yet  speak  positively  as  to  the 
respective  advantages  of  these  two  methods. 
The  tendon  is  better  than  catgut,  as  it  is 
more  pliable  and  does  not  untwist.  It  pos¬ 
sesses  the  undoubted  advantage,  like  pre¬ 
pared  catgut,  of  not  requiring  removal  sub¬ 
sequently,  and  of  maintaining  its  hold  of  the 
closed  structures  until  the  adhesions  and 
fibrinous  effusion  set  up  to  replace  it  are 
permanent  and  resisting.  The  wire  sets  up 
more  solid  effusion  and  granulation  in  the 


track  of  its  passage,  and  keeps  open  a 
straight  drain  for  the  escape  of  any  fluid 
effusion,  but  it  necessitates  removal  after  a 
week  or  ten  days,  and  frequently  a  second 
administration  of  anaesthetics. 

The  patient  being  anaesthetised  and 
laid  on  his  back,  with  the  shoulders  raised 
and  knees  drawn  up  to  relax  the  groin 
structures,  and  the  pubes  and  genitals  shaved 
and  well  washed  with  a  1-20  carbolic  solu¬ 
tion,  a  vertical  incision  about  three -fourths 
of  an  inch  long  is  made  through  all  the  in¬ 
tegumentary  structures  about  one  inch  below 
the  pubic  spine.  Sometimes,  in  old  cases 
which  have  worn  a  truss,  the  superficial  ex¬ 
ternal  pudic  vessels  require  ligatures  at  both 
ends  after  being  divided.  The  edges  of  the 
cut  are  then  detached  from  the  deeper 
tissues  with  the  handle  of  the  knife ;  the 
forefinger  purified  and  dipped  in  carbolised 
oil,  is  passed  through  the  cut,  and  made 
to  invaginate  the  deeper  coverings  and  the 
sac  (if  scrotal)  as  far  up  the  canal  as  the 
deep  ring  or  hernial  opening.  Then,  by 
hooking  forward  the  finger,  the  thickislr 
muscular  border  of  the  internal  oblique 
muscle  is  raised,  and  the  finger  is  pressed 
inwards  so  as  to  pass  behind  the  edge  of 
the  conjoined  tendon,  raising  it  well  for¬ 
ward.  The  curved  needle  is  then  passed 
along  the  concavity  of  the  hand  till  its 
point  is  felt  at  the  tip  of  the  finger,  when 
it  is  pushed  through  the  resisting  struc¬ 
tures  until  its  point  is  seen  to  raise  the 
yielding  skin  of  the  groin  at  the  level  of  the 
deep  ring.  This  skin  is  now  drawn  inwards 
towards  the  median  line,  and  the  needle 
pushed  through  it.  Then  the  hook  of  the 
wire  (if  wire  be  used),  or  the  end  of  the 
ligature  (if  tendon  or  catgut  be  used),  is 
passed  through  the  eye  of  the  needle  and 
drawn  down  through  both  the  groin  and  the 
scrotal  punctures  and  detached.  The  in- 
vaginating  forefinger  is  then  shifted  out¬ 
wards  and  placed  behind  the  centre  of 
Poupart’s  ligament,  pushing  inwards  the 
cord,  so  as  to  feel  distinctly  the  groove 
formed  by  Poupart’s  ligament.  The  latter 
is  then  lifted  well  forwards  and  kept  away 
from  the  iliac  vessels,  which  lie  directly 
behind  it.  The  needle  is  again  passed  along 
the  concavity  of  the  finger  to  its  point  and 
through  Poupart’s  ligament.  When  seen 
to  raise  the  skin,  the  latter  is  drawn  out¬ 
wards  until  the  needle-point  can  be  passed 
through  the  same  aperture  as  in  the  previous 
stage.  The  needle  is  then  withdrawn, 
carrying  the  other  end  of  the  ligature  or 
wire  through  the  scrotal  puncture.  If  wire 
be  used,  a  loop  must  be  left  protruding 
through  the  groin  puncture. 
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The  deop  coverings  of  the  cord  below  the 
superficial  ring  are  next  pinched  up  b}7  the 
finger  and  thumb — and  with  them  the  sac 
of  the  hernia,  if  present — at  the  scrotal 
opening.  The  spermatic  duct  is  to  he  here 
carefully  felt  and  distinguished,  and  the 
needle  passed  in  front  of  it  at  one  side  of  the 
scrotal  puncture  and  out  at  the  other  ;  one 
end  of  the  ligature  or  wire  is  then  passed 
through  its  eye,  drawn  back  with  it,  and 
detached.  If  wire  is  used  there  will  now 
be  a  loop  above  at  the  groin  puncture,  and 
two  loose  ends  below  at  the  scrotal  incision. 
The  wire  must  then  be  pulled  upon  so  as  to 
be  straightened  out  between  the  loop  and 
the  ends,  where  two  twists  are  to  be  made 
and  the  loop  drawn  up  so  as  to  invaginate 
and  compress  all  the  tissues ;  the  wire  is  then 
finally  twisted  down  at  the  loop  end  into 
the  groin  puncture.  With  the  tendon  liga¬ 
ture  all  that  is  needed  is  to  tie  firmly  to¬ 
gether  the  two  ends  protruding  through  the 
scrotal  incision  in  a  true  surgeon’s  knot,  and 
to  cut  off  the  ends  within  the  incision,  stitch 
up  the  upper  part  of  the  incision  if  it  gapes, 
and  put  a  few  horse -hairs  for  drainage  into 
the  lower  part.  If  wire  is  used,  the  ends  are 
bent  upwards  to  the  loop,  passed  through  it, 
and  fastened  by  a  single  bend,  the  ends 
being  cut  off  short.  The  patient  is  then  put 
to  bed  in  the  sitting  posture,  with  the  knees 
drawn  up  over  a  bolster,  and  fed  on  milk 
and  beef-tea  for  a  few  days. 

It  will  be  observed  that  the  steps  of  the 
operation  are  essentially  the  same  whether 
wire  or  tendon  be  used  as  the  retaining 
medium,  the  nature  of  the  material  employed 
requiring  a  little  modification  of  the  process. 
The  wire  may  be  withdrawn  after  a  week,  ! 
ten  days,  or  a  fortnight,  according  to  the 
amount  of  action  set  up.  Usually  there  is 
very  little  discharge,  and  the  wire  comes 
away  with  little  trouble.  The  two  ends  are 
untwisted  and  stretched  straight,  and  the 
loop  pulled  upon.  The  two  parts  of  the 
wire  lie  usually  in  the  same  track,  having 
slowly  ulcerated  through  the  tissues  and  left 
granulations  behind  them,  which  close  up 
firmly  by  a  deep  cicatrix  the  compressed 
and  twisted  tissues.  The  tendon  remains  in 
the  tissues,  and  holds  them  together  until 
tire  solid  effusion  which  ensues  absorbs  and 
replaces  the  ligature.  Upon  the  perfection  ; 
of  this  process  depends  the  permanency  of 
the  cure. 

By  this  operation  the  valvular  arrange¬ 
ment  of  the  sides  of  the  normal  inguinal 
canal  is  restored  by  the  union  of  the  con¬ 
joined  tendon  with  the  edge  of  the  deep  ring, 
tire  internal  pillar  of  the  superficial  ring, 
and  with  the  fascia  transversalis  and  deeper  j 


fibres  of  Poupart’s  ligament.  This  union 
occms,  if  the  operation  be  well  managed, 
close  up  to  the  deep  ring,  and  involves  its 
structures  also.  The  obliquely  placed  liga¬ 
ture  embraces  both  the  invaginated  sac,  the 
deep  ring,  the  canal,  and  the  superficial 
ring.  The  inner  limit  of  the  ligature  is  the 
edge  of  the  sheath  of  the  rectus,  the  outer 
limit  is  Poupart’s  ligament.  In  the  nume¬ 
rous  operations  now  performed  no  trouble 
has  ever  been  experienced  with  the  epi¬ 
gastric  artery.  It  yields  easily  to  pressure, 
and  cannot  be  punctured.  If  included  in 
the  ligature,  it  becomes  obliterated  without 
further  trouble.  The  iliac  vessels  are 
avoided  by  lifting  up  Poupart’s  ligament 
well  on  the  finger,  and  by  keeping  the 
needle  well  in  front  of  the  finger.  The 
writer  has  never  had  trouble  of  any  kind 
from  this  source  in  all  his  experience,  now 
very  considerable. 

Modifications  of  the  Operation.  —  In 
cases  in  which  it  is  thought  desirable  to 
open  and  remove  the  sac,  with  or  without 
removal  of  the  omentum,  the  scrotal  inci¬ 
sion  is  carried  upwards  as  far  as  the  super¬ 
ficial  abdominal  ring,  and  through  all  the 
intervening  structures  down.  to  the  sac 
itself.  The  sac  is  carefully  looked  for  and 
drawn  out  of  the  wound,  great  care  being 
taken  in  detaching  it  from  the  spermatic 
duct,  which  is  closely  connected  with  and 
often  totally  invested  by  it.  The  fingers, 
forceps,  and  the  handle  of  the  knife  are  the 
safest  instruments  to  employ.  If  it  be  neces¬ 
sary  to  use  the  point  of  the  knife,  the  incision 
should  be  always  vertical — i.e.  in  the  direc¬ 
tion  of  the  duct,  which  it  is  desirable  to 
avoid,  and  never  across  it.  The  sac  should 
be  gradually  enucleated,  and  its  fundus  de¬ 
tached  from  the  tunica  vaginalis  and  drawn 
out.  An  opening  to  admit  the  finger  should 
then  be  made,  and  any  omentum  which  may 
lie  in  the  sac  is  thus  brought  into  view. 
The  fundus  of  the  sac  is  then  lifted  up  and 
held  at  right  angles  to  the  trunk,  while 
the  finger  of  the  surgeon  feels  carefully  for 
the  deep  abdominal  opening.  The  sac  is 
then  isolated  as  far  up  as  this  point,  which 
is  easily  done  through  the  dilated  super¬ 
ficial  ring.  If  difficulty  be  experienced,  the 
upper  fibres  of  this  ring — i.e.  the  inter- 
columnar — are  to  be  cut  to  a  limited,  but 
sufficient  extent,  to  allow  of  a  complete  in¬ 
vestment  of  the  neck  of  the  sac  with  the 
ligature.  If  there  be  a  process  of  the 
omentum  which  it  is  desirable  to  remove, 
this  should  be  first  dealt  with.  All  adhe¬ 
sions  to  the  sac,  whether  of  omentum  or 
bowel,  which  can  be  easily  separated,  should 
be  first  detached ;  then  the  omentum,  held 
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firmly  by  the  assistant,  should  be  spread 
out  and  examined.  A  small  curved  suture- 
needle,  armed  with  the  thinnest  catgut, 
should  be  passed  under  the  vessels  which 
are  seen  in  the  omentum  separately,  and 
these  should  be  tied,  the  ends  of  the  catgut 
being  cut  close.  Then,  the  deeper  part  of 
the  omentum  being  still  held  firmly,  the 
portion  of  it  which  is  beyond  the  ligatures 
should  be  cut  off  with  the  scissors.  Any 
oozing  points  should  be  tied  carefully  with 
the  catgut,  and  the  part  exposed  to  the  air  to 
see  if  there  be  more  oozing.  The  omentum 
is  then  allowed  to  return  into  the  abdominal 
cavity. 

The  sac  is  next  dealt  with.  The  fore¬ 
finger  being  passed  through  it  to  the  deep 
ring,  the  neck  of  the  sac  is  twisted  round 
firmly  for  two  complete  turns.  The  handled 
hernia-needle  before  described  is  armed  with 
thick,  stout,  prepared  catgut  or  tendon,  and 
is  passed  across  the  twisted  neck  of  the  sac 
at  the  point  of  the  finger,  close  up  to  the 
deep  ring,  a  double  ligature  being  left  on  the 
withdrawal  of  the  needle.  The  loop  is  cut 
and  the  four  ends  tied,  two  and  two,  in  a 
firm  surgeon’s  knot,  and  cut  off  close.  Care 
must  be  taken  here  that  the  spermatic  duct 
behind  the  sac  is  not  included  in  the  ligature 
or  injured  in  any  way. 

Lastly,  the  tendinous  sides  of  the  in¬ 
guinal  canal  are  to  be  seemed  by  wire  or 
tendon  in  the  way  before  described — viz. 
through  the  conjoined  tendon  close  to  the 
edge  of  the  rectus  muscle  on  the  inner  side, 
and  through  the  centre  of  Poupart’s  liga¬ 
ment  on  the  outer  side,  the  two  ends  of  the 
ligature,  tendon,  or  wire  being  brought  down 
into  and  through  the  scrotal  puncture. 
There  being  no  sac  left  in  the  scrotum,  the 
needle  must  now  be  carried  across  in  front 
of  the  spermatic  cord  and  closely  embracing 
it,  through  the  fibres  implanted  into  the 
pubic  spine  on  the  one  hand  and  the  internal 
pillar  of  the  superficial  ring  close  to  the 
pubic  crest  on  the  other,  and  the  end  of  the 
ligature  or  wire  be  drawn  across,  leaving 
the  cord  easily  movable  behind  the  ligature. 
If  tendon  or  thick  catgut  is  used  for  liga¬ 
ture,  it  must  be  tied  firmly,  so  as  to  be  quite 
tight.  A  surgeon’s  double  knot  should  always 
be  used.  If  wire  is  used,  its  ends  must  be 
twisted  as  before  described,  and  the  loop 
above  drawn  upon  so  as  to  close  up  all  the 
tissues  involved,  and  seemed  as  already 
mentioned.  Finally,  a  drainage-tube  should 
be  placed  along  the  cord  close  up  to  the 
ligature,  and  the  scrotal  wound  closed  by 
sutures. 

For  the  better  safeguarding  of  the 
patient,  the  writer  is  strongly  of  opinion 


that  the  strictest  form  of  antiseptic  dressing 
and  treatment  should  be  followed  out.  He 
employs  Lister’s  spray  method  as  the  most 
sure  and  convenient. 

In  this  operation  the  ends  of  the  wires  or 
ligature  are  crossed  like  a  bootlace.  The 
superficial  ring  and  canal  are  thus  secured 
along  their  whole  extent,  together  with  the 
deep  hernial  opening.  The  sac  is  tied  close 
up  to  the  deep  ring,  and  the  possibility  of 
its  becommg  patulous  and  again  admitting 
bowel  or  omentum  is  removed  by  its  adhe¬ 
sion  to  the  oblique  muscles  and  aponeurosis,. 
The  ligature  and  removal  of  the  omentum, 
in  the  cases  requiring  it,  add  a  still  further 
impediment  to  a  return  of  the  rupture  by 
the  stump  becoming  adherent  to  the  deep 
hernial  opening.  There  is  thus  formed,  in 
large  and  severe  cases,  a  triple  barrier  against 
a  return  of  the  rupture. 

In  cases  of  direct  hernia  this  laced  ar¬ 
rangement  of  the  ligature  must  be  carefully 
carried  out,  the  needle  being  carried  through 
the  tissues  close  to  the  border  of  the  rectus 
muscle,  so  as  to  include  the  margins  of  the- 
opening  in  the  conjoined  tendon.  In  such 
cases,  there  is  found  not  uncommonly  an 
awkward  position  of  the  spermatic  cord  in 
relation  to  the  sac.  It  may  be  found  in 
front  of  the  sac  instead  of  being  outside  it. 
It  has  also  been  in  several  cases  found  to 
be  separated  into  two  parts,  one  containing 
the  spermatic  duct  and  the  other  the  sper¬ 
matic  vessels  and  nerves.  In  all  these  cases 
it  should  be  carefully  looked  for  and  isolated 
before  lifting  out  the  sac. 

In  congenital  hernia,  the  fundus  of  the 
sac  may  be  left  attached  to  the  testicle,  and 
sewn  up  with  fine  catgut  to  form  a  tunica 
vaginalis ,  the  intermediate  portion  up  to 
the  deep  ring  being  removed. 

The  writer  considers  it  advisable,  in  all 
cases  where  an  elongated  piece  of  omentum 
is  habitually  in  the  sac,  to  open  the  latter 
and  to  remove  the  omentum  and  sac. 
Nothing  is  more  calculated  to  dilate  the 
openings  than  a  piece  of  omentum  forced 
down  by  abdominal  muscular  pressure. 
Experience  has  shown  that  in  such  cases, 
uncomplicated  and  in  healthy  subjects,  the 
ligature  and  removal  of  the  sac  and  process 
of  omentum  under  the  spray  is  a  safe 
enough  proceeding ;  while  the  result  is  a 
more  resisting  impediment  to  the  return  of 
the  hernia. 

A  still  more  difficult  complication  is 
found  in  an  imperfect  or  non-descent  of 
the  testicle.  This  is  usually  associated 
with,  or  followed  by,  a  hernia  of  the  con¬ 
genital  kind,  with  an  open  funicular  pro¬ 
cess.  The  hernial  contents  are  in  close 
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contact  with  the  testicle,  often  passing  in 
front  of  and  below  that  gland,  so  as  to 
resemble  a  hydrocele.  This  resemblance 
may  be  further  increased  by  the  presence 
of  fluid  from  the  peritoneal  cavity  in  the 
sac  of  the  hernia.  In  these  cases  the 
process  of  peritoneum  is  usually  drawn 
down  by  the  gubernacular  fibres  which  are 
attached  to  it,  so  as  to  precede  the  testicle, 
which  is  kept  back  by  adhesions  in  the 
inguinal  canal  or  abdominal  cavity.  If, 
under  such  circumstances,  strangulation 
takes  place  or  the  testicle  becomes  inflamed, 
the  case  is  obscured  and  complicated  in  a 
very  dangerous  manner.  In  several  cases 
ot  this  kind  in  young  adults  the  writer  has 
successfully  dealt,  by  one  operation,  with 
both  the  undescended  testicle  and  the  hernia 
also. 

By  a  modification  of  the  operation  before 
described  lor  removal  of  the  sac,  the  testicle 
is  cut  down  upon  and  detached  from  its 
connections  with  the  canal  and  rings.  The 
sac  is  then  tied  close  up  to  the  deep  ring  and 
cut  off  short.  It  is  again  stitched  up  be- 
Jow  with  fine  catgut,  and  cut  cfose  to  the 
testis,  leaving  the  fundus  for  a  tunica  vagi¬ 
nalis.  The  spermatic  duct,  with  its  ves¬ 
sels  and  nerves,  is  then  stretched  gently, 
but  firmly,  by  laying  hold  of  the  testis  and 
drawing  forwards  and  downwards.  In  this 
way  an  inch  to  II  inches  will  usually  be 
gained  in  length,  and  the  gland  may  be 
drawn  down  and  placed  in  the  scrotum  so 
as  to  lie  below  the  level  of  the  symphysis 
pubis.  It  is  held  in  the  scrotum  by  a  stout 
catgut  ligature  passed  with  the  handled 
needle  through  the  scrotal  tissues  below  the 
testis  and  serous  tunic,  which  are  probably 
the  remains  of  the  gubernaculum.  The 
two  ends  of  the  ligature  are  passed  sepa¬ 
rately  through  the  skin  of  the  scrotum  and 
tied  over  a  small  pad  of  carbolised  gauze. 
In  some  cases,  where  the  cord  or  spermatic 
duct  did  not  yield  sufficiently  to  traction, 
the  duct  was  cautiously  separated  from  the 
epididymis  in  the  lines  of  cleavage  of  the 
connective  tissue,  from  the  globus  major 
down  to  the  globus  minor.  The  gland  was 
then  turned  upside  down,  so  as  to  gain  the 
length  of  its  long  diameter,  and  fixed  in  the 
scrotum  as  before  described. 

The  extremely  convoluted  arrangement 
of  the  spermatic  duct,  and  its  elasticity  i 
within  its  fibrous  envelopes,  permit  of  this 
stretching  without  damage  to  its  structure 
by  using  too  much  force.  To  prevent  as 
far  as  possible  the  elastic  retraction  which 
follows  to  some  extent,  a  stout  silver  wire  ; 
or  tendon  suture  should  lie  carried  deeply 
through  the  scrotum  directly  above  the  , 
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testicle,  and  this  has  also  been  supplemented 
by  elastic  traction  upon  the  pad  and  ligature 
at  the  bottom  of  the  scrotum. 

In  most  cases  the  testicle  has  become 
adherent  to  the  scrotum  where  placed.  In 
some,  a  certain  amount  of  subsequent  re¬ 
traction  has  drawn  the  testicle  into  the 
angle  between  the  adductor  muscles  and 
the  penis.  It  was,  however,  in  this  retired 
position  sufficiently  protected  from  violence 
or  pressure,  and  was  not  by  any  means  so 
liable  to  be  crushed  or  injured  as  in  its 
original  position  in  the  groin.  In  one  case 
there  has  been  suppuration  in  the  new 
tunica  vaginalis  formed  from  the  fundus  of 
the  sac  of  the  hernia.  No  atrophy  of  a 
testicle  which  was  well  developed  before 
the  operation  has  occurred.  In  one  case, 
a  child  eight  years  old,  in  which  the  testicle 
was  transplanted  to  enable  a  truss  to  be 
applied  to  the  hernia  which  followed  it,  the 
testis,  which  was  originally  wasted  some¬ 
what,  finally  disappeared,  either  from  the 
operation,  or  by  the  truss-pressure  subse¬ 
quently  kept  up  upon  the  newly  formed 
cicatrix  resulting  from  the  operation. 

Radical  Cure  after  Herniotomy  for 
Strangulation  in  Inguinal  Hernia. — Since 
the  writer  published  the  first  case  of  this 
operation  in  the  Address  on  Surgery  at  the 
British  Medical  Association  meeting  in 
August  1878,  he  has  operated  in  eight  cases 
of  strangulated  inguinal  hernia  after  relief 
of  the  strangulation,  the  intestine  being  in 
a  comparatively  healthy  condition — i.e.  not 
sphacelated  or  ulcerated,  but  only  chocolate- 
coloured  from  congestion.  The  operation 
was  completed  by  the  ligature  and  re¬ 
moval  of  the  Sac,  and  ablation  of  diseased 
omentum  ;  then  the  sides  and  rings  of  the 
inguinal  canal  were  drawn  together  by 
either  wire,  catgut,  or  tendon,  and  the  wound 
stitched  up  over  a  drainage-tube.  In  one 
case  of  reduction  en  masse  he  has  done  this 
with  complete  success.  The  same  operation 
was  done  in  eight  cases  of  strangulated 
crural  hernia.  Two  deaths  resulted,  from 
the  damage  clone  by  the  strangulation  and 
not  by  the  operation. 

Operation  for  the  Radical  Cure  of 
Crural  Hernia. — For  this  operation  the 
same  instruments  and  appliances  as  in  that 
for  inguinal  hernia  are  used  by  the  writer. 
The  parts,  the  instruments,  and  the  hands 
of  the  operator  being  carefully  purified,  the 
skin  closely  shaved,  and  the  hernia,  if  pos¬ 
sible,  reduced,  a  vertical  incision,  II  to  2 
inches  long,  is  made  over  the  centre  of  the 
hernia,  and  layer  after  layer  of  tissue  divided 
with  a  small  scalpel  or  tenotomy  knife 
until  the  sac  is  reached.  This  is  opened 
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on  a  director,  or  by  the  careful  use  of  the 
scalpel  and  forceps,  and  any  omentum 
which  may  be  present  is  drawn  out  gently 
and  spread  out,  so  that  the  vessels  which 
supply  it  can  be  recognised.  These  are  to 
be  taken  up  with  the  point  of  the  forceps, 
and  tied  with  the  finest  catgut,  wherever 
needed.  The  omentum  is  then  to  be  held 
steady  by  the  assistant,  and  cut  off  with  a 
pair  of  blunt  bent  scissors,  or  torn  carefully 
with  the  fingers  and  forceps. 

All  the  bleeding  vessels  are  to  be  tied 
carefully  and  kept  exposed  to  the  air  and 
spray  for  a  while,  to  make  sure  that  bleeding 
will  not  recur.  The  omentum  may  then  be 
suffered  to  retract  into  the  abdomen.  The 
sac  is  then  drawn  firmly  downwards  and 
forwards.  A  piece  of  strong  catgut  or  pre¬ 
pared  tendon,  doubled,  is  then  to  be  passed 
through  the  neck  of  the  sac,  and  tied  on 
each  side,  as  high  up  as  possible.  The 
ligature  and  the  sac  are  cut  off  close,  and 
allowed  to  retract  into  the  abdomen.  Then 
the  needle  is  passed  through  the  pubic  por¬ 
tion  of  fascia  lata,  just  internally  to  the 
femoral  vein,  which  is  to  be  carefully  pro¬ 
tected  with  the  forefinger.  The  point  of 
the  needle  is  carried  upwards  and  forwards, 
through  Poupart’s  ligament,  and  brought 
out  at  the  upper  end  of  the  skin  wound.  A 
stout  piece  of  prepared  tendon  is  threaded 
through  the  eye  of  the  needle  and  drawn 
back  through  the  tissues.  The  needle  is 
then  cleared,  and  passed  through  the  same 
structures — viz.  the  pubic  fascia  lata  and 
Poupart’s  ligament  close  to  Gimbernat’s 
ligament,  the  surface  and  border  of  which 
is  closely  skirted.  The  other  end  of  the 
ligature  is  then  threaded  through  the  eye 
of  the  needle,  drawn  down  into  the  wound, 
and  released.  If  the  rupture  be  a  large  one, 
a  third  ligature  may  be  placed  through  the 
same  parts,  between  the  other  two  ;  or  the 
end  of  the  ligature  may  be  carried  across, 
through,  and  behind  the  fascia  lata,  close  to 
the  pectineal  line,  to  obtain  a  firm  hold  of 
those  tissues.  The  ends  of  the  ligature  are 
then  tied  firmly  in  a  surgeon’s  knot  and  cut 
off  short.  It  will  be  found,  if  rightly  ap¬ 
plied,  to  close  up  entirely  the  femoral 
hernial  opening.  A  few  horse-hairs  or  a 
small  india-rubber  tube,  for  drainage,  should 
be  applied  in  the  lower  part  of  the  wound, 
the  upper  part  of  which  should  be  closely 
sutured  with  silk  and  dressed.  The  patient 
should  be  placed  in  bed  sitting,  with  the 
knees  drawn  up.  This  operation  may  be 
performed  in  favourable  cases  without 
taking  away  either  sac  or  omentum. 

Operation  for  the  Radical  Cure  of 
Umbilical  Hernia. — The  operation  origi¬ 


nated  and  employed  by  the  writer  is  per¬ 
formed  by  the  aid  of  a  stout  needle,  cockspur 
or  semicircular  in  shape,  and  with  or  with¬ 
out  handle,  carrying  a  flexible  silver  wire  or 
thick,  stout,  aseptic  tendon  or  catgut  about 
12  or  14  inches  long.  The  instrument  and 
ligature  should  be  steeped  for  a  quarter  of 
an  hour  in  a  1-20  carbolic  solution,  the 
patient’s  navel  be  well  cleaned  out,  and  the 
neighbouring  parts,  as  well  as  the  operator’s 
hands,  be  washed  with  a  1-30  solution. 

Then,  under  an  anaesthetic  carried  far 
enough  to  prevent  all  struggling,  the  point 
of  the  forefinger  or,  in  small  cases,  the  little 
finger,  should  press  in  the  protrusion  and 
invaginate  the  sac  so  as  to  make  sure  that 
all  the  parts  round  the  navel  are  free  from 
bowel  and  omentum.  The  needle — unarmed 
if  a  handled  one  be  used,  but  armed  with 
the  ligature  if  an  ordinary  cockspur  or  semi¬ 
circular  one  be  employed — is  passed  along 
the  front  of  the  finger  and  made  to  pierce, 
from  behind,  the  fibrous  structures  and  skin, 
about  half  an  inch  from  the  margin  of  the 
aperture,  leaving  a  loop  at  the  puncture 
thus  made.  The  needle  and  one  end  of  the 
ligature  are  then  carried  round  under  the 
skin,  close  upon  the  tendinous  aponeurosis, 
just  one  quadrant  of  the  circle  of  the  hernial 
aperture,  and  brought  out  again  to  the 
surface,  as  in  tying  a  nasvus  subcutaneously. 
The  needle,  if  a  handled  one,  is  then  freed 
from  the  ligature.  The  invaginating  finger 
is  again  placed  on  the  deep  surface  of 
the  edge  of  the  hernial  opening  opposite  to 
this  point  (or,  if  preferred,  in  small  cases, 
the  spoon  end  of  a  common  director  can  be 
substituted  for  it),  and  upon  this  the  needle 
is  to  be  again  passed  through  the  aponeu¬ 
rosis  and  skin- aperture  occupied  already 
by  the  ligature,  and  the  end  of  the  latter 
threaded  through  its  eye  and  drawn  through. 
These  steps  are  to  be  repeated  for  each  of 
the  remaining  quadrants  of  the  circular 
hernial  opening,  carrying  the  same  end  of 
the  ligature  all  round  the  margins  of  the 
aperture  and  neck  of  the  hernial  sac.  By 
traction  upon  both  ends  of  the  ligature 
(wire,  catgut,  or  tendon)  the  neck  of  the 
hernial  sac  is  closed  up  firmly,  the  fundus 
being  gathered  up  by  a  pair  of  hooked  for¬ 
ceps  and  puckered  like  a  sack’s  mouth  when 
tied.  The  ligature  may  be  secured  by  tying 
or  twisting  in  two  separate  halves  if  the  case 
be  a  large  one.  By  these  means  the  deep 
surfaces  of  the  peritoneal  sac  are  closely 
applied  to  each  other  in  the  grip  of  the 
ligature.  In  children’s  cases  stout  pre¬ 
pared  catgut  or  tendon  should  be  used.  In 
larger  adult  cases  the  writer  prefers  the  use 
of  moderately  stout  silver  wire.  The  latter 
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ulcerates  gradually  through  the  tissues  en- 
closed  in  its  grip,  and  may,  at  the  end  of 
a  week  or  ten  days,  be  removed  with  ease 
on  account  of  the  ulcerative  action  enlarging 
the  track  in  which  it  lies.  Antiseptic  treat¬ 
ment  and  dressing  may  be  used  in  both 
ways  of  operating.  When  catgut  or  tendon 
is  employed  it  is  the  more  necessary  to 
prevent  septic  changes,  which  will  cause 
the  ligature  to  set  up  suppuration  and  be¬ 
come  discharged,  with  some  delay — perhaps 
considerable — in  the  course  of  the  after- 
treatment. 

Two  cases  of  this  operation  of  which 
notes  were  kept  were  in  healthy  young 
men.  One  was  afterwards  admitted  into  the 
army,  after  having  been  refused  before  the 
operation  by  the  medical  examiners.  There 
were  no  bad  symptoms  whatever  in  any 
of  the  cases  in  which  the  writer  has 
operated,  and  convalescence  was  speedy, 
especially  in  children. 

In  the  great  majority  of  cases,  children 
can  be  cured  by  the  maintenance  of  efficient 
truss  or  belt-presgure,  carefully  applied  and 
sedulously  kept  up.  The  writer  is  of  opinion 
that  the  pad  should  be  hard,  firm,  and  flat, 
and  should  present  no  boss  or  projection  to 
be  forced  into  the  hernial  aperture.  If  such 
projection  be  effective,  it  delays  or  prevents 
contraction  of  the  hernial  opening.  If  not 
effective,  it  lies  anywhere  but  opposite  to 
the  hernia,  and  hinders  really  efficient 
support  to  the  hernial  weakness. 

A  flat  circular  disc  of  lead  the  sixth  of 
an  inch  thick  and  four  times  the  diameter 
of  the  hernial  opening,  slightly  bent  into 
a  ridge  to  fit  the  median  abdominal  groove 
when  this  is  deep,  covered  with  wash- 
leather  and  held  on  by  a  jean  or  rubber 
belt,  has  been  found  to  be  the  best  for  chil¬ 
dren,  and  seldom  fails  to  cure  the  rupture 
in  a  year  or  two.  When  this  is  borne  with 
difficulty,  an  air-pad  may  be  fitted  to  the 
surface  of  the  metal  disc  to  make  it  more 
comfortable  and  easier  to  be  worn. 

In  children,  the  hernia  should  be  cured 
by  pressure  before  the  age  of  ten  years,  or 
be  submitted  to  an  operation.  Each  year 
after  that  diminishes  the  chances  of  a  radical 
cure. 

There  are  but  few  adult  cases,  com¬ 
paratively,  which  are  good  subjects  for 
operation  upon  this  kind  of  hernia.  They 
are  commonly  stout,  with  protuberant  ab¬ 
domens  and  a  large  accumulation  of  intra- 
peritoneal  and  surface  fat.  Often  the  liver 
and  stomach  are  troublesome,  and  some¬ 
times  the  kidneys  are  not  sound.  These 
patients  should  be  made  as  comfortable  as 
possible  by  air -pads,  bags,  and  belts. 


In  exceptional  cases,  the  radical  cure 
of  umbilical  or  ventral  hernia  may  be 
attempted  after  the  operative  relief  of 
strangulation  and  division  of  the  point  of 
stricture,  by  a  method  of  closure  of  the 
aponeurotic  opening  similar  to  that  just 
described.  The  sac  may  previously  be  tied 
at  the  neck  with  stout  catgut  or  tendon  and 
removed.  All  should  be  done  with  careful 
antiseptic  precautions,  and  not  upon  flabby 
subjects  with  protuberant  and  tense  abdo¬ 
mens. 

With  respect  to  the  numerous  attempts 
at  the  radical  cure  of  hernia  by  various 
operators,  the  conclusion  of  the  author, 
after  a  study  of  the  numerous  published 
cases  of  other  surgeons,  and  the  practical 
experience  of  his  own  409  operations,  is 
that  the  mortality  of  the  operation  depends 
chiefly  upon  the  proper  selection  of  cases, 
partly  upon  care  and  skill  in  the  steps  of 
the  operation,  and  partly  upon  various 
accidental  risks  from  other  sources ;  while 
the  successful  issue  depends  chiefly  upon 
the  skill  and  experience  of  the  operator,  and 
partly  upon  due  care  in  the  selection  of  cases 
and  the  method  of  operation. 

John  Wood. 

HERNIA,  Reducible. — In  this  condi¬ 
tion  the  hernia  can  be  completely  returned 
into  the  abdominal  cavity.  Hernise  are,  in 
the  large  majority  of  cases,  slow  in  their 
increase  ;  occasionally,  however,  they  sud¬ 
denly  acquire  large  proportions.  In  these, 
which  are  usually  of  the  inguinal  variety, 
the  protrusion  descends  into  a  sac  already 
existing,  and  thus  constitutes  one  of  the 
forms  of  congenital  hernia. 

The  earliest  symptoms  of  reducible 
hernia  are  the  presence  of  a  swelling,  asso¬ 
ciated  with  dyspepsia,  lumbar  pain,  and  a 
sense  of  weakness  in  the  region  through 
which  the  hernia  is  protruding.  Whilst  the 
hernia  is  advancing  through  the  abdominal 
walls  its  progress  is  slow,  taking  often 
many  months  before  it  becomes  complete. 
After  it  has  once  passed  beyond  the  limits 
of  the  retention-action  of  the  abdominal 
muscles,  its  progress  is  usually  rapid. 

Hernise  increase  from  ill-health,  exces¬ 
sive  muscular  action,  and  from  carelessness,, 
sometimes  attaining  enormous  proportions.. 
If  small,  the  protrusion  returns  spon- 
I  taneously  when  the  patient  assumes  the 
recumbent  position ;  but  if  large,  some 
portion  of  the  hernia  usually  remains  down. 
The  hernia  is  always  more  easily  reduced 
whilst  the  patient  lies  down,  but  can  be 
returned  with  varying  difficulty  even  in  the 
i  erect  position.  If  the  protrusion  consists  of 


702 


Hernia,  Reducible 


an  entero-epiplocele,  the  intestine  is  usually 
the  first  part  to  be  returned,  followed  by 
the  omentum.  Should  the  hernia  he  com¬ 
posed  entirely  of  intestine,  the  tumour  is 
soft,  more  or  less  resonant  on  percussion, 
with  a  distinct  impulse  on  coughing,  and 
yielding  frequently  a  gurgling  sound  on  the 
taxis  being  applied  ;  if  the  hernia  consists 
of  omentum,  the  swelling  is  soft,  doughy, 
dull  on  percussion,  lobulated,  with  no  dis- 
tensile  impulse  on  coughing.  In  adults  the 
intestine  is  usually  returned  gradually  ;  in 
early  infancy,  owing  to  its  being  more 
tense,  the  intestine  is  frequently  returned 
suddenly.  Omentum  is  nearly  always  re¬ 
placed  gradually,  and  often  with  much 
difficulty. 

In  the  very  early  stages  of  a  hernia  the 
sac  may  be  reduced,  but  it  soon  acquires 
adhesions  to  the  surrounding  connective 
tissue,  and  thus  becomes  irreducible. 

The  treatment  of  a  rupture  consists 
either  in  the  palliative  method  of  wearing 
a  truss,  or  in  the  adoption  of  the  radical 
cine,  which  aims  at  closing  the  aperture 
through  which  the  hernia  protrudes  by 
operation.  See  Hernia,  Radical  Cure  of. 

The  palliative  means  are  those  usually 
adopted.  In  infancy  the  truss  should  be 
applied  as  soon  as  the  hernia  is  discovered, 
and  should  be  worn  day  and  night,  only 
being  removed  three  or  four  times  in  the 
course  of  the  day  for  the  sake  of  cleanliness 
and  readjustment.  In  adults  it  must  be 
worn  in  the  day-time,  and  should  be  applied 
before  rising  from  bed,  and  removed  after 
retiring  to  rest.  If  the  hernia  does  not 
descend  at  night  the  truss  need  not  be 
worn,  but  if  any  portion  should  descend, 
then  the  instrument  should  be  worn  day 
and  night.  See  Trusses. 

If  a  patient  who  is  the  subject  of  a 
hernia  begins  to  wear  a  truss  before  the 
age  of  ten,  a  permanent  cure  may,  in  the 
very  large  majority  of  cases,  be  confidently 
anticipated  after  wearing  a  truss  for  a  few 
years  ;  after  the  age  of  puberty  the  likeli¬ 
hood  of  recovery  is  much  lessened ;  while 
if  the  hernia  appear  after  twenty  years  of 
age,  the  patient  should  be  advised  to  wear 
a  truss  for  the  remainder  of  life,  even  if 
there  is  no  descent  of  the  bowel. 

John  Langton. 

HERNIA,  Strangulated.  — Definition. 
A  strangulated  rupture  may  be  defined 
as  one  in  which  there  is  (1)  an  obstacle 
to  the  passage  of  the  gut  back  into  the 
abdomen ;  (2)  an  obstacle  to  the  passage 
of  the  intestinal  contents  ;  and  (3)  an  ob¬ 
stacle  to  the  passage  of  blood  through  the 


involved  loop.  These  three  factors  must  all 
be  present  to  constitute  a  strangulated 
hernia.  If  one  alone  or  two  alone  be  pre¬ 
sent,  the  rupture  is  other  than  strangulated. 
Thus  if  there  be  only  an  obstacle  to  the 
passage  of  the  gut  back  into  the  abdomen, 
the  hernia  is  simply  ‘  irreducible,’  while,  if 
there  be  an  obstacle  to  reduction,  as  well  as 
an  obstacle  to  the  passage  of  the  intestinal 
contents,  the  hernia  is  classed  as  ‘  ob¬ 
structed  ’  or  ‘  incarcerated.’ 

Methods  of  Strangulation.  —  A 
knuckle  of  gut  is  thrust  through  a  narrow 
strait  or  aperture,  and,  being  unable  co 
return,  becomes  strangulated.  When  once 
the  bowel  has  been  snared,  all  further  evils 
which  befall  it  depend  indirectly  upon  the 
blood-vessels.  The  vessels  are  compressed  ; 
the  blood  is  unable  to  return  to  the  great 
veins  ;  the  part  swells ;  the  strangulation 
is  thereby  rendered  more  pronounced,  and 
the  lack  of  a  supply  of  fresh  blood  soon 
imperils  the  life  of  the  captured  loop.  It 
is  obvious  that  were  the  intestine  non- 
vascular  it  could  not  become  strangulated 
in  the  usual  sense  of  that  term.  The  gut 
is  thrust  through  the  hernial  orifice  by  a 
pressure  acting  from  the  abdominal  cavity. 
As  it  is  being  forced  through  the  narrow 
aperture,  its  shape  is  altered  in  such  a  way 
that  its  long  axis  is  more  or  less  at  right 
angles  to  the  plane  of  the  hernial  orifice. 
When,  however,  it  has  passed  through  that 
orifice,  it  tends  to  assume  its  natural  out¬ 
line,  and  its  long  axis  becomes  parallel  to 
the  plane  of  the  said  opening.  Its  return, 
however,  is  soon  rendered  still  more  diffi¬ 
cult  by  reason  of  the  swelling  which  it 
undergoes. 

The  constricting  agent  is  sometimes  the 
neck  of  the  hernial  sac  itself,  sometimes 
the  dense  tissues  which  form  the  margin  of 
the  hernial  orifice,  and  which  have  indeed 
moulded  the  neck  of  the  sac.  In  recent 
hernias,  and  in  congenital  hernias  that  are 
of  not  too  long  standing,  the  neck  of  the 
sac  cannot  form  the  constricting  agent.  In 
such  ruptures  it  has  indeed  no  independent 
existence.  If  all  the  tissues  about  it  be  cut 
away,  the  neck  can  be  drawn  out  as  a  part 
of  a  perfectly  flat  piece  of  peritoneum.  If 
a  square  bag  be  pushed  through  a  small 
ring,  it  will  appear  to  have  a  neck  where  it 
is  encircled  by  the  ring,  but  if  the  latter  be 
broken  the  neck  ceases  to  exist.  After  a 
hernia  has  existed  for  some  time,  the  plaits 
and  folds  into  which  the  peritoneum  is 
thrown  at  the  neck  of  the  sac  become 
matted  together ;  the  tissue  immediately 
external  to  the  neck  becomes  condensed, 
and  the  neck  acquires  an  independent  exist- 
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ence.  In  such  a  case,  if  all  the  structures 
about  it  be  divided,  it  still  exists ;  and  even 
if  the  hernial  sac  be  separated  from  the 
body,  it  will  still  appear  as  a  bag  with  a 
definite  and  rigid  constriction  for  a  neck. 
In  certain  old  ruptures  of  large  size,  the 
neck  of  the  sac  may  become  almost  as  tough 
as  a  ring  of  cartilage. 

In  some  instances  the  gut  in  a  rupture 
has  been  strangulated  by  bands  of  adhesions 
which  pass  from  one  wall  of  the  sac  to 
another,  or  it  has  been  so  compressed 
beneath  a  strip  of  adherent  omentum  as  to 
be  occluded,  or  it  has  been  closed  by  being 
thrust  through  a  slit  in  a  portion  of  adherent 
omentum. 

There  are  instances  where  an  occlusion 
of  the  bowel,  leading  to  symptoms  of  acute 
strangulation,  has  been  brought  about  by  a 
twisting  upon  itself  of  a  loop  of  gut  within 
the  hernial  sac.  Here  the  strangulation  is 
due  to  two  distinct  causes  acting  in  concert, 
viz.  the  volvulus  of  the  bowel,  and  the  rigid 
neck  of  the  sac,  or  the  adhesion  within 
that  sac,  which  has  rendered  the  volvulus 
possible  and  has  maintained  it  when  once 
it  has  formed. 

Strangulation  commonly  follows  the  pro¬ 
trusion  of  an  unusual  amount  of  intestine. 
It  is  thus  often  ascribed  to  sudclen  exer¬ 
tion,  to  violent  expulsive  efforts,  to  injuries 
causing  compression  of  the  abdomen,  and 
the  like.  In  many  instances,  however, 
there  has  been  no  such  feature  in  the 
etiology.  The  rupture  has  become  strangu¬ 
lated  while  the  individual  was  at  rest,  and 
even  while  asleep.  In  certain  of  these 
cases  the  patient  has  been  for  some  time 
out  of  health  ;  his  tissues  are  relaxed,  or  he 
has  been  troubled  with  colic,  with  severe 
indigestion,  with  constipation,  with  diar¬ 
rhoea,  or  some  such  intestinal  trouble. 
Some  authors  lay  great  stress  upon  the 
intestinal  disturbances  that  are  certainly 
often  to  be  noted  in  cases  where  a  rupture 
has  become  strangulated  without  conspicu¬ 
ous  cause.  They  maintain  that  such  disturb¬ 
ances  have  a  paramount  influence  in  the 
production  of  the  strangulation. 

A  hernia  may  become  strangulated  on 
its  very  first  appearance,  as  is  not  infre¬ 
quently  the  case  in  some  congenital  in¬ 
guinal  ruptures.  On  the  other  hand  stran¬ 
gulation  may  appear  for  the  first  time  in 
a  hernia  that  has  existed  for  many  years, 
that  has  always  been  reducible,  and  has 
never  given  serious  trouble.  It  may  appear 
m  a  hernia  that  is  in  whole  or  in  part 
irreducible.  W  hen  it  involves  a  rupture 
that  has  been  for  a  long  time  wholly  ir¬ 
reducible,  the  symptoms  probably  depend 


upon  the  snaring  of  a  new  and  recently 
descended  knuckle  of  gut. 

Strangulation  is  most  commonly  met 
with  in  the  herniae  of  adults.  It  is  com¬ 
paratively  rare  in  children  and  in  old  age. 
It  is  somewhat  more  often  met  with  in 
males  than  in  females.  Reducible  herniae  are 
more  often  strangulated  than  irreducible, 
small  herniae  than  large,  and  congenital 
herniae  than  acquired. 

Symptoms. — A  typical  case. — A  labour¬ 
ing  man  has  a  common  inguinal  hernia. 
Apart  from  the  rupture,  he  enjoys  perfect 
health.  He  has  had  the  hernia  for  several 
years;  it  has  always  been  reducible,  and  he 
has  worn  a  truss.  On  several  occasions, 
probably,  the  gut  has  come  down,  and  he 
has  had  much  difficulty  in  forcing  it  back 
again,  and,  during  his  efforts  to  effect  this 
end,  the  rupture  has  pained  him  a  good 
deal,  he  has  felt  uncomfortable  in  his 
abdomen,  and  a  little  sick  and  faint.  On 
a  certain  day  he  goes  to  his  work,  and, 
during  some  unusual  exertion,  the  rupture 
suddenly  descends  behind  the  truss.  He 
at  once  removes  the  truss,  and  endeavours 
to  reduce  the  hernia  as  on  previous  occa¬ 
sions,  but  fails.  He  has  a  good  deal  of 
pain  about  the  neck  of  the  sac,  and  feels 
sick  and  faint.  Possibly  a  cold  perspira¬ 
tion  breaks  out  over  his  forehead.  He 
makes  his  way  home  with  difficulty  and 
lies  down.  By  this  time  the  sensation  of 
sickness  has  increased,  and  he  has  vomited. 
The  vomiting  becomes  more  marked  with 
each  horn  that  the  strangulation  exists. 
He  first  brings  up  simply  the  contents  of 
the  stomach,  then  a  yellowish  fluid  deeply 
stamed  with  bile.  As  the  case  advances, 
the  vomit  becomes  of  a  deeper  colour,  a 
dullish  green,  and  ultimately  a  watery  fluid 
that  is  brown  and  ill-smellmg.  It  may  in 
time  become  feculent. 

The  bowels  may  act  once  or  even  twice 
after  the  strangulation  has  set  in.  Proba¬ 
bly,  however,  they  do  not  act  at  all.  AVhen 
sufficient  time  has  elapsed,  the  patient  finds 
that  he  is  constipated,  and  that  the  con¬ 
stipation  remains  absolute.  Not  even  does 
flatus  pass  the  bowel.  One  most  conspicu¬ 
ous  symptom  is  the  great  constitutional 
depression.  The  man,  who  a  few  hours 
ago  was  in  vigorous  health,  is  now  utterly 
prostrate.  His  pulse  has  become  rapid 
and  feeble,  and  may  rise  to  120  or  140. 
His  temperature  is  below  normal  and  re¬ 
mains  so ;  his  skin  is  cold  ;  his  face  looks 
pinched  ;  his  eyes  begin  to  appear  sunken. 
He  looks  prematurely  old,  and  such  ex¬ 
pression  as  his  face  may  wear  is  indicative 
of  great  anxiety  and  distress.  The  tongue 
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becomes  coated,  is  at  first  white,  but  soon 
becomes  dry  and  brown.  As  the  case  ad-  i 
vances  he  becomes  troubled  with  intense 
thirst.  Whatever  he  drinks  he  vomits  : 
again,  and  the  more  copious  the  vomit¬ 
ing  the  more  marked  the  thirst.  The 
amount  of  urine  that  he  passes  is  dimin¬ 
ished,  and  often  conspicuously  so.  If  the 
abdomen  be  examined,  it  presents  a  normal 
appearance.  When  the  case  has  lasted  for 
some  time,  it  may  become  swollen,  but  the 
distension  will  never  be  great.  Besides  the 
pain  about  the  hernia,  the  patient  has 
severe  abdominal  pain — pain  of  the  nature 
of  colic,  it  may  be,  or  a  more  constant 
pain  that  is  situate  about  the  region  of  the 
umbilicus.  The  abdomen  is  not  at  first 
tender  on  pressure,  but  it  becomes  so  in 
time,  and  manipulation  of  the  belly,  or  ex¬ 
amination  of  the  rectum,  probably  causes  in¬ 
creased  suffering  and  an  attack  of  vomiting. 

On  examining  the  hernial  tumour,  it  is 
found  to  be  larger  than  usual,  very  tense 
and  even  hard,  dull  on  percussion,  tender, 
absolutely  irreducible  and  without  impulse 
on  coughing.  On  percussing  the  abdomen 
in  the  immediate  vicinity  of  the  neck  of 
the  sac,  there  may  be  some  dulness  due, 
to  the  presence  of  a  distended  coil  above 
the  rupture.  If  left  alone  the  patient  be¬ 
comes  worse  hour  by  hour.  The  collapse 
deepens ;  the  vomit  may  now  come  up  in 
great  gushes,  or  it  may  somewhat  abate. 
He  does  not  appear  to  suffer  very  acute 
pain.  He  lies  in  bed,  restless,  yet  utterly 
prostrated,  and  in  a  state  of  faint  and 
desperate  misery.  The  collapse  may  be 
such  as  to  resemble  that  of  the  algid  stage 
of  cholera.  The  urine  may  be  suppressed. 
There  may  be  some  delirium.  In  all  pro¬ 
bability,  however,  the  collapse  deepens,  and 
the  patient  simply  dies  of  exhaustion. 

A  patient,  with  an  unrelieved  strangu¬ 
lated  hernia,  may  die  in  forty-eight  hours, 
while,  on  the  other  hand,  he  may  live  a  fort¬ 
night  or  even  longer.  The  prognosis  in  such 
a  case  depends  upon  many  factors — upon  the 
age  and  state  of  the  patient,  the  nature  of 
the  hernia,  and  the  degree  and  position  of 
the  strangulation.  Probably  the  average 
duration  of  a  case  of  unrelieved  strangu¬ 
lated  hernia  would  be  as  long  as  seven 
days. 

Analysis  of  the  Symptoms. — The  first 
symptoms  of  strangulation  are  evidently 
due  to  the  impression  conveyed  to  the  ab¬ 
dominal  nervous  centres  by  the  damage  to 
the  bowel ;  the  later  symptoms  are  due  in 
part  to  this  cause  and  in  part  to  the  actual 
obstruction  of  the  intestine.  The  small 
intestine  is  usually  the  part  of  the  bowel 


involved  in  a  hernia.  It  is  supplied  by  the 
superior  mesenteric  plexus  of  nerves — a 
plexus  of  considerable  extent,  which  comes 
off  almost  directly  from  the  great  solar 
centre.  The  faintness,  the  collapse,  the 
failing  pulse,  the  early  vomiting,  can  all  be 
ascribed  to  disturbance  of  the  great  abdo¬ 
minal  nerve-plexuses. 

It  is  obvious  that  the  vomiting,  which 
may  appear  almost  immediately  after  the 
strangulation,  cannot  be  directly  due  to 
an  obstruction  hi  the  bowel  as  far  down  as 
— let  us  say — the  lower  ileum.  The  more 
severe  and  abrupt  the  strangulation,  the 
more  marked  are  the  symptoms  of  general 
constitutional  depression  and  the  more  pro¬ 
nounced  the  vomiting.  Later  oil  active 
peristalsis  is  excited  in  the  gut,  above  the 
obstruction,  and  by  means  of  this  move¬ 
ment  the  vomiting  is  kept  up  so  long  as 
the  obstruction  exists.  Feculent  vomiting 
may  occur  when  the  low’er  ileum  is  in¬ 
volved.  It  would  rarely  appear  before  the 
fourth  or  fifth  day.  In  any  case  where 
the  symptoms  have  lasted  many  days,  the 
vomited  matters  possess  an  offensive  smell 
— 4  an  intestinal  odour ;  ’  but  it  is  doubtful 
if  they  can  become  really  stercoraceous  un¬ 
less  the  strangulation  be  low  down  in  the 
ileum. 

The  constipation  is  to  be  ascribed,  in 
the  first  instance  to  the  sudden  shock  given 
to  the  abdominal  nerve -plexuses,  whereby 
the  bowel  is  paralysed,  and  in  the  second  to 
the  obstruction.  In  the  majority  of  cases 
no  motion  is  passed  after  the  snaring  of 
the  bowel,  and  it  cannot  be  presumed  that 
in  all  these  cases  the  whole  of  the  intes¬ 
tine  below  the  obstruction  is  empty.  Yet 
although  the  colon  may  be  filled  with  faeces 
at  the  time  of  the  accident,  those  faeces 
are  not  evacuated.  All  the  excitement  and 
tumult  within  the  abdomen  is  taking  place 
in  the  part  of  the  intestine  above  the  occlu¬ 
sion  ;  the  part  below  remains  quiet,  inert, 
and  functionless. 

The  pain  experienced  depends  (1)  upon 
the  direct  damage  to  the  bowel ;  (2)  upon 
painful  impressions  referred  to  the  great- 
solar  plexus  ;  and  (3)  to  violent  and  irregular 
peristaltic  movements  in  the  bowel  above 
the  herniated  segment.  Pain  due  to  the 
first  cause  is  mostly  felt  at  the  neck  of  the 
sac,  and  an  examination  of  that  part  reveals 
some  tenderness.  The  fixed  pain  which 
patients  so  often  complain  of,  about  and 
especially  above  the  umbilicus,  is,  the  writer 
thinks,  due  to  an  impression  made  upon 
the  central  nerve -plexuses,  to  pain  referred 
to  the  solar  centre.  Peristalsis  of  the  bow'el, 
above  the  hernia,  causes  the  colicky,  wander- 
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ing  pains  which  are  felt  more  or  less  all 
over  the  abdomen,  and  which  assume  a  par¬ 
oxysmal,  although  not  an  intermittent,  cha¬ 
racter.  Extreme  tenderness  of  the  abdomen 
is  not  usually  met  with  in  hernia.  When 
present,  it  probably  indicates  peritonitis, 
and  is  associated  with  great  tension  of  the 
abdominal  parietes,  and  increasing  me- 
teorism. 

The  diminished  excretion  of  urine  de- 
j>ends  partly  upon  the  large  amount  of  fluid 
lost  by  vomiting,  but  to  a  much  greater  extent 
upon  the  abrupt  disturbance  in  the  abdo¬ 
minal  nerve-centres.  The  renal  plexuses, 
it  may  be  observed,  are  directly  derived 
from  the  solar  plexus  and  its  semilunar 
ganglia.  The  diminution  in  the  urinary 
secretion  is  most  marked  in  cases  attended 
by  severe  constitutional  symptoms.  It  has 
no  direct  connection  with  the  seat  of  the 
strangulation.  It  is,  undoubtedly,  usually 
more  marked  the  nearer  the  obstruction  is 
to  the  stomach  ;  but  it  must  be  borne  in 
mind  that  the  higher  the  site  of  the  stran¬ 
gulation,  the  more  severe  are  the  symptoms 
apt  to  be,  and  the  more  marked  and  pro¬ 
fuse  the  vomiting.  The  jejunum,  with  its 
nmscular  walls,  its  copious  blood-supply, 
its  well-developed  nerve -plexuses,  and  its 
vigorous  functional  activity,  would  resent 
an  injury  more  energetically  than  would  the 
lower  ileum,  where  the  muscular  tissue  is 
so  much  scantier,  the  blood-supply  less  free, 
and  functional  activity  less  pronounced. 

The  local  changes  in  the  hernial  tumour 
are  all  intelligible  enough.  The  most  im¬ 
portant  feature  is  the  loss  of  all  impulse  on 
coughing.  The  tension  of  the  swelling  de¬ 
pends  in  part  upon  the  increased  amount 
of  gut  in  the  sac,  in  part  upon  the  swelling 
of  the  bowel,  and  in  part  upon  the  collec¬ 
tion  of  serum  in  the  sac.  The  dulness  on 
percussion  depends  in  most  cases  upon  the 
presence  of  the  serum.  It  may  be  due 
to  omentum  between  the  bowel  and  the 
anterior  wall  of  the  sac.  The  amount  of 
gas  within  the  herniated  loop  is  often  so 
small,  and  the  swelling  of  its  coats  so  ex¬ 
treme,  that  even  when  the  bowel  is  pressed 
close  to  the  sac -wall,  the  percussion  note  is 
still  dull.  From  the  condition  of  the  gut, 
the  tumour  may  be  expected  to  be  tender 
on  handling,  but  pronounced  tenderness 
probably  indicates  hernial  peritonitis,  i.e. 
inflammation  of  the  serous  lining  of  the  sac 
and  serous  covering  of  the  bowel. 

Variations  in  the  Symptoms.  —  The 
symptoms  vary  in  different  cases.  The 
main  bases  for  such  variations  are  the  age 
of  the  patient,  the  state  of  the  health,  the 
nature  of  the  hernia,  the  portion  and 
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amount  of  gut  involved,  and  the  treatment 
adopted.  In  general  terms  it  may  be  said 
that  recent  herniae  cause  more  severe 
symptoms,  when  strangulated,  than  do  old 
herniae  ;  that  small  strangulated  herniae 
are  more  acute  than  large,  and  that  stran¬ 
gulation  of  a  reducible  rupture  is  usually 
more  serious  than  that  involving  an  irre¬ 
ducible  one.  When  congenital  herniae  are 
involved,  the  symptoms  are,  as  a  rule,  more 
urgent  than  when  corresponding  acquired 
ruptures  are  implicated. 

It  would  appear  that  the  symptoms  are 
often  less  severe  wdien  omentum  is  involved 
with  the  bowel,  the  omentum  possibly 
offering  some  protection  to  the  intestine. 
Strangulation  is  commonly  attended  with 
graver  manifestations  in  the  young  than  in 
the  old,  and  much  of  the  future  course  of 
a  case  depends  upon  the  abruptness  and 
vigour  of  the  strangulation. 

It  is  often  seen  that  strangulated  herniee 
are  attended  with  urgent  symptoms  in 
those  who  are  in  vigorous  health — in  in¬ 
dividuals  whose  processes  are  active,  whose 
vessels  are  well  tilled  with  blood,  and  whose 
nerves  respond  readily  to  stimulation ; 
while,  on  the  other  hand,  in  the  delicate, 
the  anaemic,  the  individual  whose  muscular 
system  is  flabby  and  inert,  the  course  of 
a  strangled  rupture  is  often  attended  by 
disturbances  of  a  much  more  moderate 
character. 

In  some  of  the  most  acute  cases  the 
collapse  is  very  pronounced.  There  is  rapid 
prostration,  the  skin  is  cold,  the  limbs  are 
cyanotic,  the  voice  is  lost,  the  urine  is  sup¬ 
pressed,  and  cramps  seize  upon  the  extre¬ 
mities.  During  epidemics  of  cholera,  this 
ultra-acute  form  has  actually  been  mistaken 
for  that  disease,  and  French  authors  have 
indeed  named  it  ‘  cholera  herniaire.’  On 
the  other  hand,  in  some  of  the  least  acute 
forms,  the  symptoms  develop  gradually. 
There  is  some  colic,  some  pain  in  the 
hernia,  some  tenderness  about  it ;  the 
bowels  do  not  act,  and  the  patient  vomits 
occasionally,  and  only,  most  probably,  after 
food.  Three  or  four  days  may  thus  be 
passed  before  the  characteristic  symptoms 
of  strangulated  hernia  set  in.  Symptoms 
of  this  nature  are  most  commonly  met  with 
in  ruptures  of  large  size. 

Among  some  of  the  least  usual  phe¬ 
nomena  met  with  may  be  mentioned  severe 
and  extensive  congestion  of  the  lungs 
(Verneuil),  cramps  in  the  limbs,  delirium, 
and,  in  children,  convulsions. 

The  three  most  important  and  constant 
symptoms  are  the  constitutional  depression, 
the  vomiting,  and  the  constipation.  The 
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last-named  symptom  may,  however,  be  re¬ 
placed  by  an  evacuation  of  the  bowel  below 
the  obstruction. 

The  local  manifestations  are  liable  to 
variation,  and,  in  the  diagnosis  of  stran¬ 
gulated  hernia,  must  assume  a  somewhat 
subordinate  position. 

When  the  hernial  tumour  presents  all 
the  characters  which  have  been  mentioned 
in  describing  a  typical  case,  the  evidences 
of  strangulation  are  very  powerfully  con¬ 
firmed  ;  but  it  must  not,  on  the  other  hand, 
be  assumed  that  the  absence  of  one  or  more 
of  those  characters  is  inconsistent  with 
strangulation,  or  any  evidence  that  it  is  not 
present.  The  local  symptoms  may  be  quite 
insignificant.  In  many  instances  the  patient 
has  been  quite  unconscious  of  having  a 
rupture,  and  the  swelling  has  been  dis¬ 
covered  for  the  first  time  by  the  surgeon. 
The  tumour,  moreover,  may  be  of  such 
small  dimensions,  and  so  deeply  placed, 
that  it  can  hardly  be  subjected  to  examina¬ 
tion,  and  presents  characters  that  are  nega¬ 
tive  or  questionable.  In  some  hernfe,  such 
as  the  obturator  and  sciatic,  it  may  not  be 
possible  to  distinguish  any  tumour  after 
careful  examination. 

In  small  herniae  the  absence  of  an  im¬ 
pulse  on  coughing  is  often  difficult  to  clearly 
establish.  Tumours  which  are  of  small  or 
moderate  size  will  probably  be  dull,  hard, 
and  tense.  The  same  characters  may  be 
noted  in  even  large  swellings.  But  a  patient 
may  present  a  tumour  that  is  apparently, 
in  all  parts,  soft,  fluctuating,  and  perhaps 
resonant  on  percussion.  Yet  such  a  swell¬ 
ing  may  be  the  seat  of  a  strangulation. 
The  tumour  in  such  a  case  will  be  large, 
and  will  contain  mainly  certain  unstrangu¬ 
lated  loops,  while  probably,  deep  at  the  neck 
of  the  sac,  is  a  little  knuckle  of  strangled 
intestine  which  is  beyond  the  reach  of 
the  surgeon’s  touch.  Such  tumours  are 
usually  met  with  in  cases  where  a  large 
irreducible  hernia  becomes  the  seat  of  a 
strangulation.  On  the  other  hand,  a  hernial 
tumour  may  present  the  principal  charac¬ 
ters  which  are  associated  with  strangulation, 
and  yet  not  be  the  seat  of  the  affection. 
This  is  seen  in  connection  with  small  in¬ 
flamed  and  irreducible  epiploceles,  especi¬ 
ally  when  situated  in  the  femoral  region. 
In  such  a  case  the  little  tumour  is  irre¬ 
ducible,  is  hard,  tense,  and  dull  on  per¬ 
cussion,  and  either  presents  no  impulse  on  j 
coughing  or  only  equivocal  evidence  of  ; 
that  symptom.  The  swelling,  moreover,  is 
tender  on  pressure  and  painful. 

Conspicuous  alterations  may  be  noticed 
in  the  hernial  tumour  as  the  result  of  cer¬ 


tain  gross  changes  in  the  ensnared  bowel 
or  its  sac.  Thus,  when  a  high  grade  of  in¬ 
flammation  attacks  these  parts,  the  tumour 
becomes  more  tense  and  dull  upon  per¬ 
cussion,  more  painful  and  tender,  while  the 
skin  over  it  will  probably  be  found  red  and 
oedematous. 

When  gangrene  attacks  the  entrapped 
intestine,  and  perforation  follows,  the  tu¬ 
mour  may  be  found  to  have  become  soft, 
and  to  feel  doughy  to  the  touch.  It  may 
have  ceased  to  be  painful,  and  may  be  re¬ 
sonant  on  percussion  from  the  presence  of 
gas  in  the  sac.  When  suppuration  follows 
as  the  result  of  such  a  change,  the  swelling 
presents  the  ordinary  characters  of  an 
abscess  (fecal  abscess). 

It  may  now  be  convenient  to  consider 
whether  symptoms,  similar  to  those  which 
attend  strangulation  of  the  bowel,  may 
attend  strangulation  of  the  omentum,  and 
whether  the  strangulated  epiplocele  is  to 
be  admitted  into  the  clinical  conception  of 
a  strangulated  rupture.  That  omentum 
may  become  strangulated  must  be  ad¬ 
mitted,  although  its  physical  conditions  are 
such  as  to  render  that  occurrence  much 
more  unlikely  to  happen  than  in  the  case 
of  the  bowel.  There  are  surgeons  who, 
while  they  are  compelled  to  admit  the 
anatomical  possibility  that  omentum  may 
become  strangulated  in  a  rupture,  yet  will 
not  allow  that  that  accident  is  attended  by 
symptoms  in  any  way  allied  to,  or  apt  to 
be  confused  with,  the  symptoms  of  strangu¬ 
lated  enterocele.  As  to  the  precise  symp¬ 
toms — if  any — -which  attend  the  strangu¬ 
lation  of  omentum,  they  are  either  silent 
or  at  variance  with  one  another,  and  are 
thus  disposed  to  ignore  the  clinical  exist¬ 
ence  of  a  condition  whose  anatomical  status 
they  readily  recognise.  They  agree  in  as¬ 
serting  that  a  strangulated  epiplocele  can¬ 
not  give  rise  to  the  ordinary  symptoms  of 
a  strangulated  hernia,  and  the  solitary 
argument  upon  which  this  assertion  is 
based,  may  be  expressed  in  the  words  of 
the  surgeon  who  asks,  ‘  If  the  ligature  of 
omentum,  by  the  surgeon’s  hands,  pro¬ 
duce  no  symptoms  of  strangulation,  how 
comes  it  that  the  comparatively  slack  con¬ 
striction  of  a  hernial  neck  can  be  supposed 
to  do  so  ?  ’  This  question  may  be  at  once 
answered.  There  is  an  immense  patho¬ 
logical  difference  between  a  lesion  which 
merely  irritates  nerve -filaments  and  dis¬ 
turbs  function,  and  a  lesion  which  at  once 
destroys  nerves  and  totally  annihilates  func¬ 
tion.  The  constriction  of  the  hernial  neck 
acts  as  a  severe  irritant  to  the  nerves  of 
the  part,  and  greatly  disturbs  its  circulatory 
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conditions  ;  the  surgeon’s  ligature,  on  the 
other  hand,  is  so  tight  that  all  tissues  within 
its  grasp  are  killed  ;  the  parts  on  the  distal 
side  of  the  thread  are  at  once  practically- 
destroyed,  and  cease  to  share  in  the  activity 
of  the  body. 

Strangulated  epiplocele  may  produce 
symptoms  which  resemble,  and  may  not 
always  be  distinguishable  from,  those  at¬ 
tending  a  strangulation  of  the  bowel,  and 
into  the  clinical  conception  of  a  strangu¬ 
lated  hernia,  this  form  of  rupture  must  be 
admitted.  The  special  features  that  may 
mark  the  strangulated  omental  hernia,  as 
compared  with  the  rupture  containing 
bowel,  are  well  described  by  Mr.  Bryant : 

4  It  is  characterised  by  less  severe  and  acute 
symptoms.  They  are  the  same  in  nature, 
but  different  in  degree.  The  pain  is  less 
severe,  the  vomiting  not  so  marked,  con¬ 
stipation  is  less  complete  and  insuperable  ; 
the  constitutional  symptoms  are  milder ; 
the  local  distress  is  also  inconsiderable,  the 
tumour  permitting  manipulation  more  freely  ; 
than  when  it  contains  intestine.  It  will  j 
also  feel  harder  and  more  nodular.’ 

It  is  quite  possible  that  many  instances 
of  hernia,  classed  as  strangulated  omental, 
have  been  instances  of  error  in  diagnosis. 
For  example,  symptoms  of  such  severity 
may  attend  the  inflammation  of  an  irre¬ 
ducible  epiplocele  that  they  may  be  con¬ 
fused  with  the  evidences  of  strangulation ; 
and,  on  the  other  hand,  in  hernias  contain¬ 
ing  much  omentum,  a  little  strangulated 
knuckle  of  gut  may  be  overlooked  when 
kelotomy  comes  to  be  performed  for  the 
relief  of  obstructive  symptoms. 

Littre’s  Hernia. — This  name  has  been 
given  to  a  form  of  strangulated  hernia, 
where  only  a  part  of  the  circumference  of 
the  bowel  is  strangulated  by  the  margin  of 
the  hernial  orifice.  The  part  of  the  intes¬ 
tine  involved  is  that  most  distant  from  the 
attachments  of  the  mesentery.  TVhen  the 
condition  has  been  relieved,  the  portion  of ! 
the  wall  of  the  gut  which  has  been  stran¬ 
gulated  will  appear  as  a  sharply-defined, 
rounded  swelling,  projecting  from  the  sur¬ 
face  of  the  intestine.  It  may  look,  indeed, 
lilce  a  nipple- shaped  diverticulum,  and,  as 
a  matter  of  fact,  in  the  earliest  cases  de¬ 
scribed  a  small  Meckel’s  diverticulum  had 
found  its  way  into  a  hernial  sac  and  had 
become  strangulated.  The  nature  of  these 
cases  was  not  recognised,  and  the  diver¬ 
ticulum  was  supposed  to  have  been  pro¬ 
duced  by  the  strangulation.  In  a  genuine 
Littre’s  hernia  normal  small  intestine  is 
involved,  and  the  little  saccular  swelling 
pinched  up  on  the  surface  of  the  bowel  is  \ 


produced  solely  by  the  constriction.  In  this 
form  of  hernia  the  intestine  may  be  very 
firmly  held,  and  a  part  of  its  wall  so 
rigorously  constricted  that  it  becomes  gan¬ 
grenous,  while  all  the  time  the  lumen  of 
the  tube  is  not  obliterated.  This  form  of 
strangulation  is  rarely  met  with,  except  in 
femoral  herniae.  It  occurs  usually  in  quite 
recent  herniae  in  young  adults,  and  for  the 
most  part  in  individuals  who  have  no  sus¬ 
picion  that  they  are  the  subjects  of  rupture. 
The  symptoms  resemble  those  which  are 
associated  with  an  ordinary  strangulated 
enterocele.  They  are,  on  the  whole,  some¬ 
what  less  acute,  the  vomiting  is  less 
marked  and  persistent,  and  the  bowels  may 
continue  to  act  during  the  whole  progress 
of  the  case.  In  many  instances  the  intes¬ 
tine  becomes  acutely  bent  or  kinked  at  the 
seat  of  the  strangulation,  and,  under  such 
circumstances,  the  bowel  is  entirely  occluded, 
and  the  symptoms  differ  in  no  way  from 
those  of  an  ordinary  strangulated  rupture. 
In  Littre’s  hernia  the  tumour  is  very  small, 
and  is  often  overlooked.  When  the  patient 
is  stout,  and  the  portion  of  gut  occupies 
the  femoral  ring,  the  presence  of  a  tumour 
may  not  be  detected,  even  after  careful 
examination.  In  such  instances  there  will 
merely  be  pain  and  tenderness  about  the 
part,  in  addition  to  the  ordinary  signs  of 
strangulated  bowel.  If  the  strangulation 
be  not  speedily  relieved,  the  ensnared  por¬ 
tion  of  intestine  will  rapidly  become  gan¬ 
grenous. 

Diagnosis  of  Strangulated  Hernia. 
The  special  points  which  serve  to  dis¬ 
tinguish  a  strangulated  rupture  from  one 
that  is  merely  inflamed  or  obstructed  will 
be  considered  when  dealing  with  the  two 
last-named  forms  of  hernia.  The  symp¬ 
toms  attending  an  acutely  strangulated 
hernia  may  resemble  those  arising  from 
acute  peritonitis.  In  examples  of  hernia, 
with  ill-marked  or  misleading  local  evi¬ 
dences  of  rupture,  the  two  affections  have 
been  confused  with  one  another.  The  chief 
points  in  the  differential  diagnosis  will 
be  found  described  in  the  table  of  dia¬ 
gnosis  of  intestinal  obstruction.  See  In¬ 
testinal  Obstruction. 

A  strangulated  hernia  is  readily  dia¬ 
gnosed  from  an  internal  acute  obstruction 
by  the  presence  and  condition  of  the  hernial 
tumour.  Should  all  local  evidences  of  rup¬ 
ture  be  absent  in  any  instance,  the  diagnosis 
of  the  two  conditions  would  be  obviously 
impossible.  In  several  cases  the  abdomen 
has  been  opened  to  relieve  a  supposed  in¬ 
ternal  strangulation,  and  the  cause  of  the 
symptoms  found  to  depend  upon  a  hernia. 
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In  other  instances  where  obstruction -symp¬ 
toms  existed,  a  hernial  tumour  has  been 
cut  down  upon,  the  gut  within  it  found 
unimpaired,  and  the  patient’s  death,  or  a 
further  operation,  has  revealed  an  obstruc¬ 
tion  deep  in  the  abdominal  cavity. 

In  a  child  an  undescended  testicle, 
which  is  retained  in  the  inguinal  canal 
and  has  become  inflamed,  may,  as  already 
stated,  give  rise  to  symptoms  like  those  of 
strangulation.  In  the  diagnosis,  the  ab¬ 
sence  of  one  testicle  from  the  scrotum  will 
be  noticed.  The  surgeon  will  probably  be 
able  to  feel  and  define  the  upper  limits  of 
the  tumour.  The  tumour  will  be  harder 
than  is  usual  in  hernia ;  it  will  also  be 
much  more  painful  and  more  tender.  The 
constitutional  symptoms,  and  the  vomiting 
and  constipation,  will  be  all  much  less 
marked.  Indeed,  the  local  symptoms  will 
usually  quite  outweigh  the  constitutional. 

The  certain  diagnosis  of  the  contents  of 
a  strangulated  rupture  is  not  usually  pos¬ 
sible.  The  sac  is  tense,  and  distended  with 
fluid.  It  is  uniformly  dull,  and  in  all  parts 
equally  resisting.  There  is,  indeed,  a  sin¬ 
gular  sameness  in  hernial  tumours  of  like 
size  and  position,  when  they  have  been  for 
a  little  while  the  seat  of  a  strangulation. 

The  Morbid  Anatomy  may  be  con¬ 
sidered  under  three  headings  : — 1=  The 
tissues  outside  the  sac.  2.  The  sac.  8.  The 
contents  of  the  sac. 

1.  The  tissues  outside  the  sac.  These 
will  vary  in  thickness  and  character  accord¬ 
ing  to  the  anatomical  situation  of  the  rup¬ 
ture.  They  may  be  found  quite  normal 
as  the  parts  are  displayed  when  cutting 
down  upon  the  sac,  or  may  be  the  seat  of 
inflammatory  oedema,  or,  wdien  rough  taxis 
has  been  applied,  of  some  extravasation  of 
blood.  In  cases  of  suppuration  of  the  sac, 
or  of  the  formation  of  a  faecal  abscess,  the 
tissues  outside  the  sac  may  simply  appear 
as  the  wall  of  an  abscess.  In  some  instances 
a  well-localised  collection  of  fat  has  been 
found  between  the  layers  of  tissue  covering 
the  sac,  or  has  appeared  in  the  connective- 
tissue  layer  immediately  external  to  that 
structure.  To  such  collections  the  French 
have  given  the  name  ‘  Lipome  herniaire.’ 

2.  The  sac.  The  sac  may  be  entirely 
absent,  as  is  usual  in  hernia  containing  part 
of  the  urinary  bladder,  or  it  may  be  in¬ 
complete,  as  is  commonly  the  case  when  the 
caecum  is  herniated.  The  adhesion  of  the 
sac  to  the  tissues  immediately  external  to 
it  is  usually  slight,  especially  in  recent  and 
in  congenital  ruptures.  In  old  hernise,  and 
particularly  in  such  as  are  irreducible  or 
have  been  inflamed,  the  sac  is  often  closely 


I  blended  with  the  parts  around  it.  In  any 
case  the  neck  will  be  more  adherent  than 
the  fundus.  In  recent,  and  in  congenital 
herniae,  the  wall  of  the  sac  is  thin,  but 
when  the  rupture  is  of  long  standing,  and 
especially  after  it  has  been  inflamed  or 
the  seat  of  obstruction,  it  may  become 
thick  and  dense.  The  pressure  of  a  truss 
undoubtedly  tends  to  promote  this  thicken¬ 
ing.  The  sac -wail  may  be  thick  at  one  part 
and  thin  at  others.  In  these  latter  situa¬ 
tions  it  may  have  become  distended,  so  as 
to  appear  lobed. 

In  some  cases  two  sacs  may  be  found 
in  the  same  tumour,  as  when  an  external 
and  an  internal  inguinal  hernia  have  formed 
on  the  same  side,  and  the  necks  of  the  two 
sacs  are  separated  only  by  the  epigastric 
artery.  Or,  again,  there  may  be  two  necks 
to  the  same  sac  (hour-glass  sac).  When  this 
condition  exists,  a  distinct  and  peculiar 
hour-glass  outline  may  be  given  to  the  rup¬ 
ture.  It  is  supposed  that  in  these  cases 
the  origmal  sac  of  a  hernia  has  been  dis¬ 
placed  downwards  by  a  fresh  protrusion ; 
the  original  neck  then  forms  the  lower 
constriction  or  the  waist  of  the  hour-glass, 
while  the  new  sac  forms  the  upper  part  of 
the  bilobed  swelling. 

8.  The  contents.  The  gut  in  a  strangu¬ 
lated  hernia  may  be  found  to  be  free,  or 
the  parts  of  a  knuckle  may  be  matted  to¬ 
gether  by  old  adhesions,  or  similar  adhesions 
may  attach  the  bowel  to  the  sac-wall. 
The  changes  which  take  place  in  the  snared 
intestine  are  as  follows  : — It  becomes  con¬ 
gested,  the  vessels  that  are  at  first  most 
conspicuously  involved  being  the  veins. 
The  gut  becomes  a  deep  purple.  It  may 
show  arborescent  vessels  upon  its  surface, 
or  appear  mottled,  or  display  extravasa¬ 
tions  beneath  its  serous  coat.  In  the  next 
place  it  becomes  swollen  and  cedematous. 
It  feels  thick,  fleshy,  and  leathery,  and  is 
of  a  deep  purple  hue.  As  a  further  change 
its  surface  ceases  to  be  smooth  and  glisten¬ 
ing  and  becomes  dull  and  sticky,  and 
flakes  of  lymph  may  appear  upon  it.  The 
bowel  now  loses  its  elasticity,  it  feels 
doughy,  and  offers  no  resistance  to  the 
finger.  It  is,  in  fact,  gangrenous.  It  may 
present  an  ash-coloured  slough,  or  may  be 
the  seat  of  a  perforation.  Where  the  bowel 
is  constricted,  a  deep,  ring-like  groove  is 
formed,  which  may  persist  for  many  days 
after  successful  reduction.  The  perforation, 
when  such  exists,  may  be  at  the  fundus  of 
the  loop,  and  will  then  probably  be  small ;  or 
a  more  extensive  rupture  of  the  gut  from 
gangrene  may  be  found  at  the  line  of  the 
constriction,  especially  in  the  upper  limb  of 
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the  involved  loop.  The  bowel  immediately 
above  the  strangulated  hernia  may  be  per¬ 
forated,  and  the  escape  of  the  contents  into 
the  abdomen  be  prevented  by  a  number  of 
recent  adhesions.  In  any  case  the  gangre¬ 
nous  change  appears  to  commence  in  the 
mucous  membrane,  and  the  change  is  al¬ 
ways  most  advanced  in  that  tunic.  The 
ends  of  the  bowel  immediately  above  the 
obstruction-line  are  often  fixed  to  the  ab¬ 
dominal  parietes  about  the  hernial  orifice 
by  recent  adhesions.  In  the  interior  of  the 
ensnared  loop  are  found  flatus,  fluid  faecal 
matter,  much  mucus,  and  often  a  con¬ 
siderable  quantity  of  blood.  The  mesentery 
of  the  strangulated  coil  is  greatly  thick¬ 
ened,  is  cedematous,  and  often  the  seat  of 
extravasation. 

Any  omentum  in  the  sac  may  be  found 
congested,  inflamed,  or  gangrenous.  It  may 
be  free  or  adherent.  Its  tissue  may  show 
none  but  recent  changes,  or  it  may,  on  the 
other  hand,  be  found  to  be  dense,  tough, 
and  fibrous.  Sometimes  the  gut  is  entirely 
enveloped  and  concealed  by  omentum. 
This  omentum  is  adherent  to  the  walls  of 
the  sac,  and  forms  the  condition  known  as 
an  omental  sac. 

The  serum  in  the  sac  varies  in  appear¬ 
ance  according  to  the  state  of  the  gut.  It 
is  at  first  of  a  pale  yellow  colour,  clear  and 
bright.  As  the  gut  becomes  more  con¬ 
gested,  the  serum  becomes  of  a  dark  brown 
or  purple  tint,  but  remains  clear.  At  a 
later  period  it  becomes  turbid,  and  is 
mixed  with  flakes  of  lymph.  When  the 
gut  is  gangrenous  it  has  a  feculent  smell, 
is  opaque  and  of  a  dull,  brownish  colour. 
The  serum  may  possess  a  distinct  feculent 
odour  without  the  gut  being  actually  per¬ 
forated,  just  as  an  abscess  in  close  connec¬ 
tion  with  the  bowel  may  contain  most 
offensive  pus,  without  communicating  in 
any  way  with  the  interior  of  the  intes¬ 
tine. 

Treatment  of  Strangulated  Hernia. 
The  treatment  of  strangulated  hernia  con¬ 
sists  practically  of  two  measures  only — 
the  taxis  and  herniotomy.  If  the  case  be 
seen  almost  directly  after  the  rupture  has 
become  strangulated,  there  is  no  doubt  that 
the  best  treatment  consists  in  placing  the 
patient  in  the  recumbent  position,  and  at 
once  applying  the  taxis.  This  is  frequently 
done  by  the  patient  himself,  and  with  perfect 
success.  The  writer  does  not  think  it  desir¬ 
able  to  administer  an  anaesthetic  in  this  early 
attempt  at  reduction.  If  the  patient  re¬ 
covers  from  the  anaesthetic  with  the  hernia 
still  unreduced,  his  symptoms  will  be  found 
to  be  aggravated,  especially  as  regards  the 


vomiting.  Chloroform  or  ether  should  not 
be  administered  unless  the  surgeon  has  re¬ 
solved  to  perform  kelotomy  in  the  event  of 
the  failure  of  the  taxis.  If  the  gut  cannot 
be  reduced  on  the  first  attempt,  and  if  the 
symptoms  have  only  just  set  in,  and  there 
is  no  vomiting,  it  is  well  to  try  for  a  while 
the  local  application  of  ice.  Some  surgeons 
advise,  in  the  place  of  ice,  a  long- continued 
emersion  of  the  body  in  a  hot  bath.  This 
measure,  however,  is  usually  very  exhaust¬ 
ing,  and  entails  an  undesirable  amount  of 
exertion  on  the  patient’s  part.  What  effect 
the  ice  will  have  upon  the  tumour  it  will 
exercise  within  four  or  five  hours  ;  and  if 
at  the  end  of  that  time  no  benefit  follows, 
the  prolonged  application  of  the  ice-bag  is 
not  to  be  advised.  After  the  ice-bag  has 
been  applied  for  some  five  hours,  or  for  a 
longer  period,  if  the  symptoms  be  not  urgent, 
taxis  may  be  once  more  attempted,  and  if 
it  again  fails,  the  operation  of  herniotomy 
must  be  perfumed. 

Taxis  versus  Herniotomy. — It  is  usual 
to  consider  that  of  these  two  procedures 
the  latter  is  the  more  serious.  The  com¬ 
mon  advice  is — ‘  If  the  taxis  fails,  resort  to 
herniotomy.’  This  latter  operation  is  re¬ 
garded  in  the  light  of  a  dernier  ressort — a 
desperate  final  measure.  Comparing,  how¬ 
ever,  these  two  measures  simply  as  opera¬ 
tions,  and  without  regard  to  their  indi¬ 
vidual  merits  in  any  one  special  case,  the 
writer  would  urge  that  the  taxis  is  certainly 
the  more  serious  and  hazardous  operation  of 
the  two.  In  the  taxis  an  attempt  is  made 
to  push  the  ensnared  bowel  into  the  abdo¬ 
men  by  main  force.  There  is  no  question 
of  ‘  manipulation,’  as  that  term  is  or¬ 
dinarily  used  in  surgery.  There  is  no 
manoeuvre  of  a  kind  similar  to  that  by 
means  of  which  the  head  of  the  humerus 
is  coaxed  into  the  glenoid  cavity  after  a 
dislocation.  It  is  merely  a  question  of 
which  is  the  stronger,  the  constricting  ring 
or  the  surgeon’s  hand.  The  object  upon 
which  this  force  is  expended  is  a  bladder¬ 
like  knuckle  of  intestine,  whose  walls  are 
engorged  with  blood,  are  cedematous  and 
softened,  and  possibly  on  the  verge  of  gan¬ 
grene.  It  is  true  that  the  force  applied  by 
the  surgeon  is  modified  and  more  evenly 
distributed  by  the  fluid  within  the  hernial 
sac,  but  that  fluid  is  not  a  protection 
against  all  degrees  of  pressure.  The  mea¬ 
sure,  moreover,  is  an  operation  performed 
more  or  less  in  the  dark.  The  surgeon 
may  actually  be  in  the  anomalous  position 
of  endeavouring  to  introduce  into  the  ab¬ 
domen  a  loop  of  gangrenous  intestine.  He 
may  readily  bring  about  a  perforation,  and 
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the  only  decided  effect  of  energetic  taxis 
may  be  the  introduction  of  faecal  matter 
into  the  peritoneal  cavity. 

In  herniotomy,  on  the  other  hand,  the 
parts  are  not  roughly  handled  ;  no  violence 
is  applied  to  the  delicate  and  damaged  gut. 
There  is  a  simple  incised  wound,  and  a 
gentle  reduction  of  the  ensnared  loop,  and, 
in  many  cases,  that  is  all.  It  is  unnecessary 
to  refer  to  the  opening  of  the  sac,  because 
that  is  not  a  sine  qua  non  in  kelotomy.  It 
must  be  remembered  that  the  evil  results 
of  improper  taxis  are  commonly  placed  to 
the  credit  of  herniotomy.  The  gut  has 
been  seriously  damaged  by  unsuccessful 
attempts  at  reduction,  herniotomy  is  per¬ 
formed  as  a  last  resort,  the  patient  dies, 
and  another  contribution  is  made  to  the 
mortality  of  the  operation.  It  is  impos¬ 
sible  to  compare  the  taxis,  on  the  one 
hand,  with  herniotomy  after  taxis  on  the 
other.  The  comparison  should  be  made 
between  taxis  and  herniotomy  without  pre¬ 
vious  attempts  at  reduction.  Of  the  two 
operations  it  must,  in  strict  justice,  be 
owned  that  taxis  is  the  more  fatal,  and  has 
been  followed  by  the  larger  series  of  la¬ 
mentable  results.  A  herniotomy  is  often 
little  more  than  a  clean  incision  ;  and  the 
recent  vast  improvements  in  the  treatment 
of  wounds  have  certainly  helped  to  make 
that  incision  a  less  serious  thing  than  the 
crushing  of  a  loop  of  intestine  lying  in  a 
state  between  life  and  death.  The  death 
of  the  patient  can  very  often  be  distinctly 
and  directly  traced  to  the  operation  of  taxis, 
but  it  is  comparatively  rare  to  trace  death 
to  the  immediate  effects  of  the  incision 
made  in  kelotomy. 

Taxis.  —  In  applying  taxis,  the  parts 
about  the  hernial  orifice  are  relaxed  as  far 
as  possible  by  the  means  named  in  the 
descriptions  of  the  different  anatomical 
varieties  of  hernia.  The  neck  of  the  sac  is 
steadied  by  the  forefinger  and  thumb  of 
the  left  hand,  while  pressure  is  applied  to 
the  fundus  by  means  of  the  thumb  and 
fingers  of  the  right  hand,  which  should  be 
spread  out  over  the  tumour.  The  nature 
of  the  force  is  a  mixture  of  squeezing  and 
pushing.  The  pressure  should  be  slowly, 
evenly,  and  cautiously  applied.  The  degree 
of  force  used  must  depend  upon  the  judg¬ 
ment  of  the  manipulator.  ITe  should  keep 
before  his  mind  the  picture  of  a  knuckle 
of  gut,  engorged  and  swollen,  protruded 
through  a  sharp-edged  opening,  and  pos¬ 
sessed  of  a  precarious  vitality.  Under  no 
circumstances  should  much  force  be  em¬ 
ployed.  Violent  taxis  causes  extravasation 
into  the  subcutaneous  cellular  tissue,  or  into 


the  wall  or  the  cavity  of  the  sac.  It  may 
lead  to  certain  displacements  of  the  sac, 
and  to  spurious  reductions.  It  may  cause 
rupture  of  the  gut,  greatly  encourage  the 
development  of  gangrene  and  inflammation, 
and  at  once  render  complete  a  threatening 
perforation.  Violent  attempts  at  reduction 
always  seriously  compromise  any  further 
measures  of  treatment.  The  possible  suc¬ 
cess  of  the  taxis  will  depend  upon  data  that 
are  both  numerous  and  complicated.  Briefly, 
it  may  be  said  that  an  umbilical  hernia  is 
more  readily  reduced  than  an  inguinal,  and 
an  inguinal  than  a  femoral,  other  things 
being  equal.  Upon  the  same  grounds  re¬ 
duction  is  more  likely  to  be  effected  in  a 
rupture  of  moderate  dimensions  than  in 
one  that  is  either  very  small  or  very  large. 
Congenital  inguinal  hernise  are  more  diffi¬ 
cult  to  replace  when  strangulated  than  are 
the  corresponding  acquired  forms.  The 
larger  a  recently-descended  hernia  has  be¬ 
come,  the  less  chance  is  there  of  its  being 
reduced,  and  the  same  may  be  said  of  it 
the  harder  and  more  tense  it  is. 

When  the  reduction  of  a  knuckle  of  in¬ 
testine  is  successful,  the  gut  passes  into  the 
abdomen  with  a  characteristic  slip,  and 
often  with  a  gurgling  noise  ;  and  after  its 
return  the  sac  is  found  to  be  empty,  and 
the  hernial  orifice  clear.  Omentum,  on  the 
other  hand,  returns  slowly  and  gradually ; 
it  does  not  slip  back,  nor  is  its  return,  of 
course,  attended  by  any  gurgling.  Belief  of 
all  the  symptoms  of  strangulation  follows 
more  or  less  immediately  after  the  reduc¬ 
tion. 

There  are  certain  fallacies  in  connec¬ 
tion  with  reduction  by  taxis  which  demand 
close  attention.  1.  A  successful  reduction 
of  strangulated  intestine  may  be  errone¬ 
ously  considered  incomplete.  This  fallacy 
may  arise  under  these  circumstances  :  there 
is  much  omentum  in  the  sac,  but  only  a 
small  knuckle  of  gut,  which  is  deeply  placed. 
The  reduction  of  the  latter  may  very  readily 
be  quite  unobserved.  In  another  case  there 
is  an  irreducible  hernia  which  has  existed 
for  years  without  causing  symptoms.  Into 
it  descends  a  small  knuckle  of  fresh  in¬ 
testine,  which  becomes  strangulated.  The 
reduction  of  this  little  loop  may  also  escape 
observation.  Or,  again,  the  sac  may  have 
an  unusually  thick  or  uneven  wall,  or  there 
may  be  a  localised  deposit  of  fat  over  it, 
and  after  successful  taxis  it  may  be  thought 
that  something  still  remains  in  the  sac. 

2.  The  taxis  is  considered  to  be  suc¬ 
cessful,  but  is  attended  by  no  relief  to  the 
symptoms.  This  may  depend  upon  the- 
following  conditions  : — 1.  Beduction  en 
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masse.  2.  Reduction  through  a  rent  near  the 
neck  of  the  sac.  3.  Incomplete  reduction. 
4.  Reduction  of  the  gut  still  strangulated. 

1.  In  the  reduction  en  masse ,  the  sac,  to¬ 
gether  with  its  contents,  is  pushed  forcibly 
into  the  abdomen,  and  as  the  bowel  will 
still  be  strangulated  by  the  neck  of  the 
sac,  the  symptoms  are  in  no  way  relieved. 
In  this  event  the  rupture  is  made  to  dis¬ 
appear  slowly  ;  there  is  no  slipping  back 
and  no  characteristic  gurgle.  After  the 
reduction,  a  dull,  painful  tumour  may  pos¬ 
sibly  be  made  out  on  the  abdominal  aspect 
of  the  hernial  orifice.  This  accident  is  met 
with  in  small  and  in  recent  herniae,  and 
especially  in  those  where  the  neck  is  large. 
It  is  met  with  almost  exclusively  in  external 
inguinal  ruptures.  In  112  cases  of  reduc¬ 
tion  en  masse ,  collected  by  Follin  and 
Duplay,  101  occurred  in  the  subjects  of  ex¬ 
ternal  inguinal  hernia,  2  in  direct  inguinal 
ruptures,  and  9  in  the  subjects  of  femoral 
hernia.  A  considerable  amount  of  force  is 
required  to  effect  the  reduction  of  the  entire 
sac,  and  the  accident  has  been  frequently 
brought  about  by  the  patient’s  own  attempts 
at  taxis.  As  soon  as  the  accident  is  dis¬ 
covered,  the  canal  through  which  the  rup¬ 
ture  has  escaped  should  be  opened  up, 
the  fundus  of  the  sac  drawn  down  and 
opened,  and  the  ensnared  loop  liberated. 

2.  In  this  variety  of  pseudo-reduction, 
the  pressure  applied  to  the  part  causes  the 
sac  to  rupture.  The  rent  is  usually  close 
to  the  neck,  and  commonly  on  the  posterior 
aspect  of  the  sac.  By  a  continuance  of  the 
attempts  at  reduction,  the  strangled  loop  is 
thrust  through  this  rent,  and  is  forced  into 
the  subperitoneal  connective  tissue.  In 
such  cases  the  return  of  the  bowel  is  ef¬ 
fected  slowly,  and  with  continued  effort.  It 
does  not  return  with  a  slip,  and  there  is  no 
gurgle.  The  hernial  orifice  is  found  to  be 
still  occupied  after  the  supposed  replace¬ 
ment,  and  the  symptoms  persist.  The  pre¬ 
sence  of  the  strangulated  loop  in  the  sub- 
peritoneal  tissue  may  be  made  evident  by  a 
dull  and  tender  swelling  about  the  abdo¬ 
minal  aspect  of  the  hernial  orifice.  This 
accident  is  met  with  only  in  inguinal  her- 
niae,  and  usually  in  such  as  are  of  the 
congenital  variety.  The  treatment  is  the 
same  as  for  the  previous  condition. 

3.  Under  certain  conditions — as  in  the 
very  obese — a  small,  inguinal  hernia  may 
be  so  far  returned  into  the  inguinal  canal 
as  to  be  no  longer  perceived  externally, 
although  it  remains  still  strangulated  and 
still  unreduced. 

4.  A  loop  of  bowel  lying  in  a  hernial 
sac  may  be  strangulated  by  adhesions  which 


pass  between  the  two  limbs  of  the  loop, 
or  it  may  be  ensnared  by  having  passed 
through  a  slit  in  the  omentum,  or  between 
adhesions  formed  by  herniated  omentum. 
Such  a  loop  may  be  reduced  without  any 
relief  being  afforded  to  the  strangulation. 
When  the  reduction  is  complete,  the  treat¬ 
ment  of  the  case  will  demand  an  opening 
of  the  abdomen  either  in  the  linea  alba,  or 
in  the  parietes  about  the  hernial  orifice. 

The  consideration  of  the  circumstances 
under  which  attempts  at  reduction  by  taxis 
are  most  to  be  advised,  may  be  conveni¬ 
ently  introduced  by  pointing  out  the  condi¬ 
tions  in  which  the  taxis  is  inadmissible. 

1.  Attempts  at  taxis  are  inadmissible  when 
the  parts  show  evidence  of  inflammation, 
when  the  swelling  is  extremely  tender,  and 
the  skin  over  it  is  red,  hot,  and  cedematous. 

2.  In  the  case  of  strangulation,  involving 
a  rupture  which  has  long  been  quite  irre¬ 
ducible,  the  prospects  of  relief  by  taxis  are 
very  remote.  3.  The  longer  the  symptoms 
have  lasted  in  any  case,  the  less  marked 
are  the  indications  for  taxis.  Every  hour 
renders  the  possibility  of  reduction  by  taxis 
more  distant,  and  renders  the  bowel  more 
susceptible  to  grave  damage  if  roughly 
handled.  It  is  needless  to  say  that  the 
tumour  should  not  be  subjected  to  manipu¬ 
lation  if  any  suspicion  exist  that  the  gut 
is  gangrenous.  4.  In  recently  strangulated 
herniee,  where  the  symptoms  have  not 
existed  for  many  hours,  but  have,  in  spite 
of  their  short  duration,  attained  a  degree 
of  extreme  severity,  the  taxis  had  better 
not  be  applied.  The  patient’s  condition  in¬ 
dicates  a  vigorous  strangulation,  and  the 
possibility  that  such  strangulation  may  be 
overcome  by  pressure  is  overbalanced  by 
the  still  greater  probabihty  that  the  bowel 
will  be  seriously  damaged  by  the  manipu¬ 
lation.  Thus,  in  the  case  of  very  acute 
strangulation,  involving  a  congenital  in¬ 
guinal  rupture  in  a  young  lad,  an  anaesthe¬ 
tic  should  be  at  once  administered,  and  if 
the  gut  be  not  reduced  by  a  brief  and  gentle 
attempt  at  taxis,  kelotomy  should  be  per¬ 
formed  without  delay. 

Taxis  may  be  tried  in  cases  that  come 
under  the  surgeon’s  notice  within  a  short 
time  of  the  appearance  of  the  symptoms,  and 
in  instances  of  longer  standing  where  the 
local  and  general  manifestations  are  but 
slightly  marked.  It  should  never  be  forcible 
nor  long  persisted  in,  and  it  would  appear 
that  the  tendency  of  modern  surgery  is  to 
regard  this  mode  of  treatment  with  con¬ 
siderable  caution  and  some  little  doubt.  In 
all  cases,  except  where  the  hernia  is  seen 
immediately  after  it  has  become  strangu- 
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lated,  the  taxis  should  he  applied  under  an 
anaesthetic.  Anaesthesia  places  the  patient 
in  a  condition  most  favourable  for  success¬ 
ful  taxis,  and  reduces  to  a  minimum  the 
amount  of  force  required  to  effect  a  reduc¬ 
tion. 

In  any  instance  where  taxis  fails,  or 
where  it  is  considered  inadmissible,  kelo- 
tomy  must  be  performed  without  delay. 

Herniotomy  or  Kelotomy. — The  pre¬ 
cise  incisions  required  in  this  operation  are 
detailed  in  the  accounts  of  the  various 
anatomical  forms  of  hernia.  The  tissues 
between  the  skin  and  the  sac  are  divided 
layer  by  layer,  and  the  outer  wall  of  the 
sac  is  exposed.  The  recognition  of  the  sac 
is  often  a  matter  of  difficulty.  In  recent 
and  uncomplicated  strangulated  hernise,  the 
sac  is  covered  by  a  thin  layer  of  loose  cel¬ 
lular  tissue  devoid  of  fat.  It  has  a  bluish 
appearance,  and  all  the  characters  of  a  thin- 
walled  cyst,  containing  a  darkish  fluid.  In 
ruptures  of  long  standing,  and  in  such  as 
have  been  inflamed  or  have  been  unduly 
compressed  by  an  ill-adjusted  truss,  or  have 
been  subjected  to  violent  taxis,  the  sac- 
wall  may  present  a  very  different  aspect. 
It  may  be  thick,  pale,  dense,  and  fibrous  ; 
or  thick  in  one  part  and  thinned  in  another. 
Its  surface  may  be  irregular,  of  a  dark  red 
colour,  and  so  thickened  that  it  may  be 
readily  mistaken  for  strangulated  omen¬ 
tum.  It  may  be  closely  bound  down  to  the 
surrounding  tissues,  so  that  the  finger  can¬ 
not  be  passed  about  it.  If  the  sac  is  to  be 
opened,  a  part  of  its  wall  should  be  pinched 
up  with  the  finger  and  thumb  so  as  to  in¬ 
sure  its  freedom  at  that  spjot  from  adhesions 
to  its  contents,  and  a  small  portion  of  the 
wall  so  examined  being  then  seized  with 
dissecting-forceps,  the  sac  is  opened.  The 
opening  of  the  sac  is  indicated  by  an 
escape  of  fluid. 

There  are  certain  fallacies  which  may 
occur,  however,  in  connection  with  the 
opening  of  the  sac.  In  the  first  place 
there  may  be  no  sac  at  all,  or  but  a  par¬ 
tial  one.  As  a  very  rare  condition  there 
may  be  no  fluid  in  the  sac,  or  so  little  that 
its  escape  is  not  noticed.  On  the  other 
hand  a  cyst  may  be  found  in  front  of  the 
sac  which,  on  being  opened,  may  allow  of 
the  escape  of  fluid.  Such  cysts  are  usually 
bursal,  and  are  developed  in  the  connective 
tissue  of  the  part  as  the  result  of  the  pres¬ 
sure  of  the  truss.  Cysts  of  the  spermatic 
cord,  when  associated  with  hernia,  are 
found  behind  the  sac.  In  certain  instances 
the  sac-wall  may  be  so  closely  adherent  to 
the  contents — especially  to  omentum — that 
the  cavity  of  the  sac  cannot  be  demon¬ 


strated,  and  on  continuing  the  dissection 
under  such  circumstances,  the  bowel  has 
been  opened. 

If,  when  the  sac  is  exposed,  the  tissues 
immediately  outside  its  neck,  which  form 
indeed  the  hernial  ring,  be  divided  in  part, 
the  gut  may  often  be  reduced  without  the 
sac  having  been  opened.  Much  has  been 
written  as  to  the  question  whether  the  sac 
should  or  should  not  be  opened.  The  ques¬ 
tion  is  of  little  moment  at  the  present  day. 
The  serious  objection  urged  against  the 
opening  of  the  sac  has  been  that  it  implied 
an  opening  of  the  peritoneal  cavity.  Since, 
however,  the  application  of  antiseptic  prin¬ 
ciples  to  the  dressing  of  wounds,  this  objec¬ 
tion  has  ceased  to  have  weight.  If  the  sac 
be  not  opened,  there  is  risk  that  the  bowel 
may  be  reduced  into  the  abdomen  still 
strangulated,  or  in  a  condition  of  gangrene, 
or  in  a  state  of  actual  rupture  or  perfora¬ 
tion.  It  must  be  confessed  that  these  risks 
outweigh  the  risks  which  may  be  considered 
to  attend  the  opening  of  the  great  serous 
cavity.  It  is  by  no  means  needful,  how¬ 
ever,  that  the  sac  should  be  opened  as  a 
matter  of  routine.  If  the  rupture  be  still 
irreducible  when  the  parts  about  the  hernial 
ring  have  been  divided,  the  sac  must  of 
course  be  opened.  It  should  also  be  opened 
in  any  case  when  the  rupture  has  been  long 
strangulated,  when  the  strangulation  has 
been  very  acute,  when  violent  taxis  has 
1  been  employed,  and  wfien  the  parts  show 
evidence  of  inflammation.  In  any  case  of 
doubt,  also,  the  sac  should  be  opened.  If 
the  surgeon  has  resolved  upon  opening  the 
sac,  then  it  should  be  done  before  dividing 
the  stricturing  tissues  outside  the  neck.  If 
the  stricture  be  divided,  a  piece  of  ruptured 
or  perforated  bowel  may  slip  back  into  the 
abdomen  before  the  sac  has  been  opened. 
In  any  case  wliere  the  hernia  is  very  small 
—as  in  Littre’s  hernia  and  small  femoral 
ruptures— the  sac  should  be  opened  before 
the  stricture  is  divided.  If  this  precaution 
be  not  taken,  the  loop — which  may  be  per¬ 
forated — may  slip  out  of  reach  into  the 
abdomen.  In  ruptures  that  have  always 
been  readily  reduced,  or  that  are  recent  and 
are  attended  bjr  strangulation -symptoms  of 
slight  degree  and  moderate  duration,  the 
reduction  may  be  effected  without  opening 
the  sac.  In  very  large  scrotal  lierniae,  the 
opening  of  the  sac  involves  a  special  ele¬ 
ment  of  danger,  in  that  it  exposes  a  large 
amount  of  intestine  to  the  ill- effects  of  cold, 
the  irritation  of  sponging,  &c.,  and  much 
manipulation. 

When  the  sac  has  been  opened,  and 
the  fluid  it  contains  allowed  to  escape,  the 
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contents  must  be  carefully  examined.  Tlieir 
treatment  involves  much  consideration.  If 
the  gut  he  not  too  seriously  damaged,  the 
constrictions  which  retain  it  in  position 
must  he  divided,  and  the  piece  of  intestine 
returned  into  the  abdomen.  The  con¬ 
striction  may  either  exist  in  the  tissues 
outside  the  neck  of  the  sac,  or  may  be 
found  in  the  neck  itself;  and  in  some 
cases  a  division  of  the  narrowed  parts,  hi 
both  of  these  situations,  may  be  needed 
to  insure  reduction.  The  stricture  must  be 
divided  upon  a  hernia  director  by  means  of 
a  hernia  knife,  or  a  suitable,  protected  bis¬ 
toury.  Care  must  be  taken  when  the  stric¬ 
ture  is  being  divided,  that  no  part  of  the 
distended  bowel  overlaps  the  edge  of  the 
director,  and  comes  in  contact  with  the 
edge  of  the  knife.  When  the  stricture  has 
been  partially  divided,  it  is  better  to  use 
the  forefinger  in  place  of  the  director. 
A  forcible  dilatation  of  the  stricture,  with 
the  finger,  is  inadvisable  and  likely  to  cause 
damage  to  the  bowel. 

The  state  of  the  bowel  can  be  better 
judged  from  its  consistence  than  its  colour. 
So  long  as  the  gut  appears  sound  exter¬ 
nally,  and  feels  firm  and  resilient  to  the 
touch,  it  may  be  safely  reduced.  When 
it  yields  to  the  finger,  and  feels  soft  and 
flabby,  it  will  most  probably  be  too 
seriously  damaged  to  be  reduced.  The 
colour  of  the  loop  alone  is  no  true  test  of 
its  condition.  The  surface  of  the  gut  is 
often  dull  and  sticky  from  peritonitis.  This 
condition  is  in  itself  no  bar  to  reduction, 
but  it  should  be  noted  that  such  a  loop, 
after  reduction,  will  probably  acquire  ad¬ 
hesions  to  some  part  of  the  serous  lining  of 
the  abdomen.  Flakes  of  lymph,  upon  the 
surface  of  the  gut,  should  not  be  disturbed 
if  the  gut  seems  generally  in  fair  condition, 
since  they  often  hide  minute  perforations. 
If  the  bowel  be  gangrenous  or  ruptured,  the 
whole  portion  involved  should  be  well  ex¬ 
cused  and  then  resected  ;  the  part  removed 
should  include  a  little  more  of  the  intestine 
than  the  part  actually  gangrenous.  An 
account  of  the  methods  of  performing  this 
operation  is  given  under  Enterectomy. 

When  a  pinhole  perforation  exists,  it 
has  been  advised  that  the  little  aperture  be 
closed  by  a  ligature  applied  as  one  would 
apply  it  to  the  mouth  of  a  bag,  and  that 
the  loop  be  then  reduced.  Such  a  proce¬ 
dure  is  extremely  hazardous.  The  gut 
about  the  perforation  is  possibly  gangrenous, 
or,  at  least,  not  in  a  condition  for  repair  ; 
and  the  probability  of  sloughing  of  the  liga¬ 
tured  part,  after  reduction,  is  not  incon¬ 
siderable.  In  such  a  case,  if  the  gut  be 
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gangrenous  about  the  perforation,  the  dead 
segment  should  be  excised.  If  its  condi¬ 
tion  be  doubtful,  the  loop  should  be  fixed  in 
situ  by  means  of  sutures  that  penetrate  no 
deeper  than  the  muscular  coat.  All  con¬ 
striction  having  been  relieved,  an  artificial 
anus  is  established,  which  may  be  dealt  with 
subsequently.  If  in  any  case  the  gut 
about  the  perforation  appear  really  sound, 
then  a  minute  elliptical  portion  of  the 
bowel-wall  may  be  excised,  so  as  to  include 
the  fistulous  aperture.  The  long  axis  of 
the  ellipse  should  be  parallel  to  the  circular 
fibres.  The  margins  of  the  wound  should 
then  be  united  by  a  deep  and  superficial  set 
of  sutures,  and  the  loop  returned  into  the 
abdomen. 

When  omentum  is  concerned,  it  should 
be  reduced  if  its  condition  permits.  If 
it  be  gangrenous  or  very  difficult  to  re¬ 
duce,  or  adherent,  it  should  be  removed. 
Its  removal  should  be  effected  by  clamp¬ 
ing  it  just  beyond  the  line  of  constriction, 
then  excising  it  with  scissors,  and  secur¬ 
ing  separately,  by  means  of  fine  catgut 
sutures,  such  vessels  as  are  divided.  The 
cut  end  is  then  returned  into  the  abdo¬ 
men.  The  practice  of  including  a  mass 
of  omentum  in  one  ligature  is  strongly  to 
be  condemned.  Equally  to  be  condemned 
is  the  practice  of  leaving  the  divided  or 
ligatured  end  of  the  omentum  in  the  hernial 
orifice,  so  that  it  may  form  a  plug.  Omen¬ 
tum,  thus  rendered  adherent,  may  form  an 
‘omental  band,’  which  may  readily  become, 
at  some  future  time,  a  cause  of  internal 
strangulation. 

Eecent  adhesions  may  be  gently  broken 
down  with  the  finger.  Old  adhesions  may 
be  divided  with  scissors  or  torn  across  be¬ 
tween  two  pans  of  forceps.  Bleeding  from 
the  divided  ends  may  usually  be  arrested 
by  forcible  momentary  compression  of  the 
part  with  a  strong  clamp,  or,  in  the  failure 
of  this  measure,  by  a  touch  with  the  thermo¬ 
cautery.  In  some  cases,  where  large  ir¬ 
reducible  hernice  are  concerned,  the  adhe¬ 
sions  may  be  too  numerous  and  extensive 
to  be  so  treated.  Under  such  circumstances, 
all  constriction  having  been  relieved,  the 
gut  must  be  left  in  situ ,  and  protected — 
after  the  healing  of  the  operation  wound — 
by  a  suitable  truss. 

When  the  hernia  has  been  reduced,  the 
abdominal  orifice  of  the  sac  should  be 
closed.  To  effect  this  the  attachments  of 
the  sac  at  and  about  its  neck  must  be  freed, 
so  that  the  neck  itself  can  be  pulled  down 
into  the  wound.  It  must  then  be  encircled 
with  a  stout  catgut  ligature,  which  is  tied 
in  a  firm  knot.  The  ends  of  the  ligature 
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are  cut  off  close  to  the  knot.  The  treat¬ 
ment  of  the  sac  below  the  ligature  permits 
of  much  difference  of  opinion.  Some  sur¬ 
geons  advise  that  it  be  left ;  others  simply 
cut  it  across  below  the  ligature,  while  others 
excise  it  entirely.  In  certain  instances,  as 
a  species  of  compromise,  a  portion  only  of 
the  sac  below  the  ligature  has  been  re¬ 
moved.  In  small  and  recent  hernise,  and 
in  hernise  that  have  not  been  the  seat  of 
inflammation  of  the  sac,  the  separation  of 
the  sac,  from  the  surrounding  parts,  is  not 
difficult,  the  only  obstacle  indeed  being 
the  extreme  thinness  and  delicacy  of  the 
membrane  in  recent  ruptures.  In  femoral 
hernias,  the  separation  is,  as  a  rule,  readily 
effected.  In  inguinal  ruptures  there  will 
be  some  difficulty  in  separating  the  sac 
from  the  cord,  and  this  will  be  especially 
observed  in  the  congenital  forms.  In  deal¬ 
ing  with  sacs  that  have  been  the  seat  of 
inflammation  in  past  times,  the  toughness 
of  the  walls,  and  the  close  adhesions  that 
attach  themselves  to  the  surrounding 
tissues,  may  render  the  placing  of  a  liga¬ 
ture  about  the  neck  of  the  sac  or  the  ex¬ 
cision  of  the  membrane  a  matter  of  much 
difficulty. 

As  a  general  rule,  it  may  be  said,  that 
when  the  hernia  is  of  small  or  moderate 
size,  the  entire  sac  should  be  excised.  In 
very  large  ruptures,  however,  such  excision 
would  involve  an  extensive  wound  and  a 
tedious  dissection  ;  and  in  these  cases,  after 
the  neck  has  been  ligatured,  the  sac  should 
be  cut  across  below  the  ligature  and  its 
cavity  well  drained. 

By  the  obliteration  of  the  sac,  the  peri¬ 
toneal  cavity  is  closed  ;  any  bleeding  that 
may  occur  after  the  operation  cannot  take 
place  into  that  cavity,  there  is  no  trickling 
of  serous  fluid  into  the  wound,  and  the 
hernia  is  kept  up  during  the  healing  of  the 
parts.  In  the  case  of  small  ruptures,  the 
procedure  may  cause  the  hernia  to  be  per¬ 
manently  retained,  and  in  other  cases  it 
has  led  to  such  great  improvement  that  the 
rupture  has  ceased  to  give  the  patient 
trouble,  and  has  been  supported  by  the 
lightest  truss.  From  Leisrink’s  statistics,  it 
would  appear,  that  the  rupture  recurs  in 
one-third  of  the  cases  so  treated,  while, 
according  to  Nussbaum,  the  hernia  re-ap- 
pears  in  nearly  one  half  of  the  cases. 
Finally,  the  margins  of  the  hernial  orifice 
should  be  approximated,  whenever  prac¬ 
ticable,  by  means  of  one  or  two  sutures. 
The  sutures  may  be  of  catgut  or  of  silver, 
but  the  latter  are  to  be  preferred.  In 
many  cases  these  sutures  are  permanently 
retained.  See  Hernia,  Radical  Cure  of. 


The  superficial  incision  may  now  be 
closed.  A  drainage-tube  should  be  in¬ 
serted,  which,  in  cases  where  an  antiseptic 
dressing  is  used,  may  be  removed  at  the 
end  of  twenty-four  or  thirty-six  hours. 
Firm  pressure,  by  means  of  pads  and  band¬ 
ages,  must  be  applied  to  the  part  during  the 
healing  of  the  wound.  After  the  operation,, 
the  patient  must  retain  the  recumbent  posi¬ 
tion  ;  and  in  cases  where  the  hernia  has 
occupied  any  of  the  orifices  about  the  groin,, 
the  thighs  should  be  slightly  flexed  by 
means  of  a  pillow  placed  beneath  the  lmeek. 
No  food  of  any  kind  should  be  given  by 
the  mouth  for  twenty-four  hours,  nor  until 
all  sickness,  due  to  the  anaesthetic,  has 
ceased.  Ice  to  allay  thirst  should  alone 
be  given.  Food  excites  peristaltic  move¬ 
ments,  and  such  movements  are  undesir¬ 
able  in  a  segment  of  intestine  that  has  just 
been  reduced  from  a  hernia.  Indeed,  for 
twenty-four  or  forty-eight  hours  after  the 
operation,  all  peristaltic  movements  should 
be  checked  by  means  of  small  hypodermic 
injections  of  morphia,  or,  if  the  patient  be 
not  sick,  by  opium  or  chlorodyne  taken  by 
the  mouth.  By  the  use  of  opium  the  parts 
are  placed  in  a  condition  of  perfect  rest. 
The  roughly  handled  or  harshly  strangled 
loop  of  gut  can  lie  quiet  and  still  within 
the  abdomen,  and  can  recover  itself  at  its 
leisure.  The  bowels  may  be  allowed  to  act 
spontaneously;  but  if  they  have  not  been 
opened  for  seven  days  after  the  operation, 
and  the  patient  be  in  other  respects  ’well,  an 
enema  should  be  administered,  followed  by 
a  dose  of  castor-oil. 

Sequelce  of  the  Ojicration. — There  are 
cases  where,  after  successful  taxis  or  suc¬ 
cessful  reduction  by  kelotomy,  the  symp¬ 
toms  of  obstruction  in  the  bowTel  persist 
and  lead  to  death.  In  such  instances  the 
following  conditions  have  been  found : — 
(1)  A  strangulation  of  the  bowel  exists  else¬ 
where,  either  at  a  hernial  orifice  or  within 
the  abdomen.  (2)  The  reduced  gut  lies 
within  the  abdomen  hors  de  combat  and 
paralysed,  and,  in  such  instances,  death  lias 
followed  without  the  gut  having  become 
gangrenous,  and  without  peritonitis  having 
followed.  If  such  a  condition  be  sus¬ 
pected  upon  fairly  good  grounds,  laparo¬ 
tomy  should  be  performed,  and  an  arti¬ 
ficial  anus  formed  in  the  damaged  loop.. 
(3)  The  gut,  which  was  in  a  critical  state 
when  reduced,  has  become  gangrenous,  or 
it  has  become  so  twisted  upon  itself  as  to  be 
occluded.  (4)  Acute  peritonitis  has  set  in. 
In  such  a  case  the  constipation  persists, 
the  vomiting  continues,  although  it  may  be 
less  frequent  and  less  severe ;  the  pain  in- 
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creases,  and  is  more  constant  and  more 
diffused ;  there  is  general  and  extreme 
tenderness  ;  all  peristaltic  movements  cease ; 
the  paralysed  bowel  is  distended,  and  me- 
teorism  appears  ;  the  temperature  usually 
rises,  and  the  pulse  becomes  more  rapid 
and  more  thready.  The  peritonitis  may  be 
due  to  extension  of  the  mischief  from  the 
damaged  loop,  or  may  be  due  to  perforation 
of  the  bowel,  or  to  the  entrance  of  septic 
matter  into  the  peritoneal  cavity  during  the 
operation.  Frederick  Treves. 

HERNIA  TESTIS.— By  this  term  is 
signified  a  protrusion  of  the  testicle  through 
an  opening  in  the  scrotum,  due  to  inflam¬ 
mation  of  the  gland.  It  is  also  known 
as  benign  ‘  fungus  testis,’  and  £  granular  dis¬ 
ease  ’  of  the  testicle.  It  has  nothing  in  com¬ 
mon  with  malignant  fungus  of  the  testicle, 
or  ‘  fungus  haematodes,’  which  is  a  protru¬ 
sion  of  a  malignant  tumour  of  the  organ. 


the  testicle,  and  then  involves  that  organ, 
and  at  last  softens  down ;  this  is  just  the 
reverse  of  the  usual  course  of  events,  so 
far  as  the  order  in  which  the  tissues  are 
affected  is  concerned. 

The  tubercular  disease  occurs  in  the 
epididymis  alone,  or  in  that  and  the  pos¬ 
terior  part  of  the  body  of  the  testicle.  The 
exuded  material  undergoes  caseation,  and 
the  caseous  masses  soften  down* into  ab¬ 
scesses.  Over  these  abscesses  the  super¬ 
ficial  tissues  become  adherent,  inflamed, 
and  ulcerated,  and  the  abscesses  discharge 
■  externally ;  the  caseous  or  infiltrated  walls 
of  these  abscesses  may  then  protrude 
through  the  orifice  in  the  skin.  Where 
acute  orchitis  terminates  in  hernia  testis, 
it  is  by  the  formation  of  an  abscess  in  the 
I  gland,  which  gradually  enlarges  towards 
the  surface,  and  bursts  externally  ;  the  in¬ 
filtrated  tissue  forming  the  -wall  of  the 
abscess  then  fungates  through  the  sinus. 


1.  Causes. — The  most  common  causes 
are  syphihtic  and  tubercular  orchitis.  In¬ 
juries  and  malaria  may  lead  to  chronic 
orchitis,  ending  in  hernia  testis,  and  very 
occasionally  an  acute  orchitis  leads  to 
suppuration  of  the  testicle  and  a  hernial 
protrusion.  Another  form  of  hernia  testis, 
due  to  a  growth  of  granulations  from  the 
outer  surface  of  the  organ,  is  met  with  as 
a  sequel  of  hydrocele,  hsematocele,  or  pyo- 
cele  treated  by  incision  of  the  tunica 
vaginalis. 

2.  Pathology  —  For  the  pathology  of 
the  diseases  terminating  in  hernia  testis, 
see  Testis,  Diseases  of  the  ;  Hydrocele.  It 
is  usually  the  gummatous  form  of  syphi¬ 
litic  orchitis  that  leads  to  hernia.  One  or 
more  of  the  gummatous  masses  in  the 
gland  undergoes  disintegration,  the  two 
layers  of  the  tunica  vaginalis  over  the 
gumma  become  adherent,  and  the  super¬ 
ficial  tissues  of  the  scrotum  inflame  and 
ulcerate,  discharging  a  certain  amount  of 
purulent  debris  and  the  detritus  of  the  dis¬ 
integrated  gumma.  The  peripheral  part 
of  the  gumma  then  protrudes  from  the 
opening  in  the  skin.  This  may  be  sloughy 
in  appearance  and  gradually  soften  down, 
or  may  consist  of  small  pink  nodules  of 
seminal  tubules  with  intervening  masses 
of  granulation-tissue ;  as  the  process  sub¬ 
sides,  the  whole  surface  may  be  covered  with 
granulations.  The  protrusion  may  consist 
of  a  great  portion,  or  even  the  whole,  of  the 
testicle,  and  the  tunica  albuginea  may  be 
itself  everted  through  the  opening  in  the 
skin.  In  some  rare  instances  the  affection 
begins  as  a  syphilitic  tubercle  in  the 
skin,  which  gradually  enlarges  towards 


In  cases  of  incision  into  the  tunica 
vaginalis  for  the  cure  of  hydrocele,  hsema¬ 
tocele,  or  pyocele,  a  growth  of  granulation- 
tissue  from  the  visceral  layer  of  this  serous 
membrane  may  take  place,  and  the  granu¬ 
lations  may  at  length  project  beyond  the 
skin-wound.  This  form  is  known  as  super¬ 
ficial  hernia  testis.  Where  the  wound  in 
the  scrotum  is  large,  the  contraction  of  the 
dartos  favours  the  production  of  this  form 
of  hernia. 

3.  Symptoms  and  Diagnosis. — The 
symptoms  common  to  all  varieties  are  an 
ulcer  in  the  scrotum,  to  the  floor  of  which 
the  testicle  is  felt  to  be  adherent,  and  from 
which  a  pinkish  grey  or  dull-grey  soft 
fungus  projects.  The  hernia  varies  greatly 
in  size,  and  may  be  so  large  that  but  little, 
if  indeed  any,  of  the  testicle  can  be  felt 
within  the  scrotum.  The  edge  of  the  ulcer 
is  often  thickened,  everted,  and  puckered  in, 
and  it  is  more  or  less  firmly  adherent  to  the 
subjacent  testicle.  If  the  hernia  be  large, 
it  overlaps  the  edge  of  skin,  being  shaped 
like  a  mushroom.  The  discharge  from  the 
sore  is  pus  or  sero-pus,  and  in  some  cases 
contains  spermatozoa  ;  haemorrhage  is  rare, 
and  only  slight  in  amount.  The  protrusion 
is  soft  and  yielding  to  pressure,  which  may 
elicit  the  peculiar  testicular  sensation.  By 
these  signs  this  disease  is  readily  dis¬ 
tinguished  from  a  mere  fungating  ulcer  of 
the  scrotum  on  the  one  hand,  and  a  malig¬ 
nant  fungus  of  the  testicle  on  the  other. 
The  latter  is  characterised  by  the  presence 
of  a  large,  rapidly  growing,  tumour  of  the 
testicle,  by  an  entire  loss  of  the  testicular 
sense,  by  the  livid  colour  of  the  protruding 
mass,  and  by  the  frequent  profuse  hsemor- 
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rhages  from  the  fungus  ;  also  by  the  enlarge¬ 
ment  of  the  cord  and  the  implication  of  the 
inguinal  or  iliac  glands.  To  distinguish  be¬ 
tween  the  varieties  of  benign  fungus,  the 
following  points  must  be  carefully  noted  : 
the  history,  the  part  of  the  testicle  affected, 
the  condition  of  the  cord,  prostate,  and 
seminal  vesicles,  and  the  character  of  the 
discharge. 

Syphilitic  fungus  testis  is  a  chronic 
affection  occurring  in  the  tertiary  period 
of  the  disease ;  it  may  be  met  with  in 
young  children.  The  body  of  the  tes¬ 
ticle  is  alone  or  chiefly  affected ;  the  cord 
is  slightly,  if  at  all,  enlarged,  and  the  pros¬ 
tate  and  seminal  vesicles  are  not  enlarged ; 
the  discharge  may  contain  spermatozoa. 
Tubercular  fungus  testis  is  also  a  chronic 
disease,  in  which  the  epididymis  is  alone  or 
chiefly  affected,  and  the  sore  is  at  the  back 
or  outer  side  of  the  scrotum.  The  discharge 
is  stated  never  to  contain  spermatozoa.  The 
cord  is  enlarged,  and  there  is  very  often 
nodular  enlargement  of  the  prostate  and 
seminal  vesicle,  and  signs  of  tubercular 
disease  of  the  lungs,  kidneys,  or  bladder ; 
there  may  or  may  not  be  an  entire  absence 
of  all  history  of  syphilis.  The  history  of 
the  acute  onset  and  rapid  progress  of  the 
disease  distinguishes  the  rare  cases  arising 
from  acute  suppuration  in  the  testicle.  The 
discharge  may  contain  spermatozoa.  The 
superficial  form  of  hernia  testis  is  recognised 
by  the  history  of  a  previous  incision  into 
the  tunica  vaginalis,  by  the  slight  amount 
of  fungous  protrusion,  by  the  normal  or, 
more  usually,  enlarged  size  of  the  testicle 
within  the  scrotum,  and  oftentimes  by  the 
appearance  of  the  granulating  surface.  The 
discharge  never  contains  spermatozoa. 

4.  Treatment. — Hernia  testis  is  a  cur¬ 
able  affection,  and  the  aim  of  the  surgeon 
is  to  close  up  the  superficial  wound  over  the 
protruding  mass  as  quickly  as  possible.  At 
the  same  time,  the  disease  which  has  led 
to  the  fungus  must  be  energetically  treated. 
"When  due  to  syphilis,  the  system  should  be 
brought  under  the  influence  of  mercury  or 
iodide  of  potassium.  Where  the  patient  has 
already  been  subjected  to  a  thorough  course 
of  mercury,  iodide  of  potassium  may  be 
given  ;  but  where  this  is  not  the  case,  mer¬ 
cury  should  be  given,  alone  or  combined 
with  the  iodide.  The  fungus  may  be  dressed 
with  powdered  iodoform,  or  iodide  of  starch 
paste,  or  unguentum  hydrargyri ;  and  then 
careful  compression  should  be  exerted  upon 
the  fungus  by  means  of  a  dossil  of  lint 
placed  over  it,  and  fixed  by  strapping  brought 
round  the  scrotum  and  crossed  over  the 
lint.  If  the  edges  of  the  skin  are  very  ad¬ 


herent  and  indurated,  they  may  be  care¬ 
fully  detached  from  the  subjacent  parts,  and 
the  above  treatment  continued.  Syme’s 
operation  of  dissecting  up  the  skin  on  each 
side  and  uniting  it  over  the  hernia  is  usually 
unsuccessful.  When  the  whole  testicle  is 
evidently  entirely  disorganised,  it  should  be 
excised ;  but  this  operation  should  not  be 
hastily  done,  as  with  patience  and  persever¬ 
ance  in  the  treatment  recommended,  even 
severe  cases  may  recover,  with  a  more  or 
less  useful  organ.  Where  the  disease  is 
tubercular,  the  same  local  treatment  should 
be  carried  out,  iodoform  being  the  best 
application  to  the  sore.  Internally,  cod- 
liver  oil,  iron  and  quinine,  combined  with 
good  food  and  residence  by  the  sea,  will  be 
indicated.  In  some  cases,  where  the  whole 
testicle  is  disorganised,  and  the  disease  is 
still  limited  to  the  one  organ,  castration  is 
clearly  indicated.  Even  where  other  organs 
are  diseased  this  may  be  the  best  treatment, 
as  causing  less  drain  upon  the  feeble  powers 
of  the  patient  than  discharging  sinuses. 
"When  the  result  of  acute  orchitis,  the  patient 
should  be  kept  at  rest,  and  the  part  should 
be  carefully  cleansed  and  dressed  with 
iodoform  or  some  other  unirritating  anti¬ 
septic  agent,  and  compression  applied  as 
in  the  other  cases.  The  same  treatment  is 
applicable  to  the  cases  of  superficial  hernia 
testis ;  castration  should  not  be  performed. 

A.  Pearce  Gould. 

HEPvHIA,  Varieties  of.  See  Fe¬ 
moral,  Inguinal  Hernia,  &c. 

HERPES.  —  An  acute  inflammatory 
affection  of  the  skin,  characterised  by  one 
or  more  groups  of  vesicles  running  a 
definite  course. 

Herpes  Facialis  (Synon.  H.  labialis,  H. 
catarrhalis)  may  accompany  slight  indis¬ 
position  of  a  febrile  character  (catarrh),  or 
it  may  occur  in  the  course  of  severe  febrile 
diseases,  pleurisy,  pneumonia,  typhoid,  ague. 

Symptoms. — The  lips,  alae  of  nose,  more 
rarely  the  cheeks,  chin,  or  ears  are  at  first 
affected  by  hot  cedematous  patches  of  skin, 
accompanied  by  a  burning  or  smarting 
sensation.  Soon  a  crop  of  pin-head  or  pea¬ 
sized  vesicles  appear,  which,  if  not  interfered 
with,  dry  up  and  fall  off  at  the  end  of  about 
a  week,  no  scars  remaining.  When  the 
affection  occurs  on  the  lips,  the  mucous 
membrane  of  the  inside  of  the  mouth  is 
liable  to  be  affected  ;  here,  in  consequence 
of  the  maceration  of  the  saliva,  the  epi¬ 
thelium  is  soon  shed  from  the  vesicles, 
leaving  red  excoriations.  Herpes  facialis 
is  prone  to  recur,  especially  in  certain 
individuals. 
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Herpes  Progenitalis  ( Synon .  H.  pre- 
putii) . 

Cause. — The  disease  differs  little  from 
Herpes  facialis,  and  is  said  to  occur  in  indi¬ 
viduals  who  have  been  previously  attacked 
by  gonorrhoea  or  syphilis.  In  some  indi¬ 
viduals  it  occasionally  follows  coitus,  in 
others  it  invariably  does. 

Symptoms. — In  the  male,  the  prepuce, 
inner  or  outer  surface,  gl ans,  and  balano-pre- 
putial  sulcus  are  the  parts  affected ;  in  the 
female,  the  labia  minora,  majora,  and  adja¬ 
cent  skin.  The  eruption  is  similar  to  that 
described  under  H.  facialis  ;  only  three  or 
four  vesicles  are  usually  present  ;  it  may  be 
preceded  by  itching  or  neuralgic  pain.  It 
has  been  supposed  that  these  neuralgic  cases 
are  more  allied  to  H.  zoster. 

Diagnosis. — When  occurring  on  a  mu¬ 
cous  surface  (inner  prepuce,  labia  minora) 
the  lesions  are  soon  converted  into  superficial 
excoriations,  covered  with  a  pus-secreting 
membrane.  In  this  state  they  may  be  con¬ 
founded  with  a  soft  sore.  The  lapse  of  a 
few  days  is  sufficient  to  settle  doubt,  herpes 
running  a  definite  short  course. 

Exposure  to  infection  during  an  attack  of 
herpes  suggests  a  guarded  prognosis,  as  the 
lesions  may  eventually  become  the  seat  of 
an  indurated  sore  and  lead  to  constitutional 
syphilis. 

Treatment. — This  need  only  be  local. 
See  Herpes  Zoster  treatment. 

Herpes  Circinatus,  an  old  term  for 
ringworm. 

Herpes  Iris  [Synon.  Hydroa),  see  Ery¬ 
thema. 

Herpes  Zoster  [Synon.  Zona,  Zoster, 
Shingles). 

Cause. — An  inflammation  of  the  nerve - 
trunks  or  ganglia.  In  some  instances  this 
has  been  shown  to  be  due  to  traumatic  in¬ 
fluences,  wounds,  surgical  operations,  strain, 
&c.,  or  to  the  spread  of  inflammation  from 
neighbouring  growths,  &c.  In  the  vast 
majority  of  idiopathic  cases  the  cause  of 
this  inflammation  is  obscure.  Malaria, 
cold,  damp,  have  been  suggested.  Lately 
it  has  been  shown  that  patients  taking 
arsenic  are  peculiarly  liable  to  herpes 
zoster.  Considering  the  number  of  indi¬ 
viduals  who  must  be  exposed  to  the  causes 
of  herpes  zoster,  and  its  comparatively  rare 
occurrence,  it  seems  probable  that  the  dis¬ 
ease  depends  upon  some  personal  peculiarity 
or  idiosyncrasy.  The  affection  very  rarely 
recurs. 

Pathology. — The  inflammatory  changes 
which  have  been  found  in  the  ganglia  and 
nerve-trunks  are  hyperaemia,  cell-infiltra¬ 
tion,  extravasation  of  blood,  with  softening 


and  destruction  of  the  nerve -fibres.  The 
irritation  of  the  inflamed  sensory  nerve 
is  determined  to  its  peripheral  distribu¬ 
tion,  setting  up  the  peculiar  eruption  on 
the  skin  which  has  been  conjectured  to 
be  caused  by  inflammation  of  the  special 
nerve-endings  (bulbs,  &c.)  of  the  cutaneous 
nerves.  The  cutaneous  lesions  early  affect 
the  deeper  cells  of  the  Malpighian  layer — 
the  inflammatory  exudation,  serum  or  pus, 
finally  elevating  the  more  superficial  layers 
of  the  epidermis,  and  giving  rise  to  the  for¬ 
mation  of  vesicles. 

The  proximity  of  the  inflammation  to 
the  papillae  cutis  accounts  for  the  frequent 
destruction  of  the  latter  and  the  resulting 
loss  of  substance. 

Symptoms.  —  The  eruption  manifests 
itself  at  first  as  hot,  erythematous  patches, 
distributed  in  the  course  of  the  cuta¬ 
neous  branches  of  some  cerebral  or  spinal 
nerve.  Within  a  few  hours  papules  or 
minute  vesicles  are  recognisable  on  the 
patches.  The  vesicles  rapidly  attain  their 
full  development ;  and  at  the  end  of  four 
or  five  days  the  patch  has  assumed  the 
typical  appearance  about  to  be  described. 
During  the  first  few  days  fresh  patches  may 
continue  to  crop  up,  prolonging  the  climax 
of  the  disease  to  about  a  week  or  ten  days. 
At  this  stage  the  disease  takes  the  form 
of  clusters  of  vesicles  situated  on  inflamed 
patches  of  skin.  The  vesicles  are  mostly 
lentil  or  pea-sized,  tense,  somewhat  flat, 
overhanging  their  bases ;  they  are  filled 
with  a  serous  or  sero -purulent  fluid,  ac¬ 
cording  to  their  stage  of  maturation  ;  not 
infrequently  their  contents  are  purplish 
from  admixture  with  blood.  The  vesicles 
are  thickly  scattered  towards  the  centre  of 
the  patches,  where  they  are  liable  to  coa¬ 
lesce  into  flat,  irregularly-shaped  blisters  or 
bullae.  This  central  group  of  vesicles  is 
often  surrounded  by  other  outlying  and 
similar  groups,  giving  to  the  whole  patch  a 
clustered,  or,  as  it  has  been  termed,  corym¬ 
bose  appearance.  Having  attained  its  full 
development,  the  eruption  rapidly  declines, 
the  redness  subsides,  the  pus  desiccates 
into  yellowish-brown  scabs  which  fall  off 
in  a  few  days  ;  so  that  usually  by  the  end  of 
a  fortnight  or  three  weeks  all  that  remains 
of  the  eruption  are  a  few  discolorations 
of  the  skin,  with  or  without  accompanying 
scars. 

The  eruption  is  liable  to  certain  modifi¬ 
cations.  [a)  It  may  abort ;  the  redness  may 
appear,  but  rapidly  subside  again,  leaving 
a  few  scattered  pin-head  vesicles,  which 
rapidly  desiccate.  This  is  specially  liable 
to  occur  in  the  remote  distribution  of  the 
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nerve,  so  that  in  a  case  of  zoster  pec- 
toralis,  while  typical  patches  are  seen  near 
the  spinal  groove,  the  patch  corresponding 
to  the  anterior  branch  of  the  nerve  may 
he  abortive.  ( b )  Sometimes  spontaneously, 
more  often  as  a  result  of  friction  (clothing, 
&c.),  the  vesicles  are  ruptured.  Crusts  form, 
and  if  the  irritation  is  continued  the  vesicles 
become  the  seat  of  sloughy  sores,  with  more 
or  less  infiltrated  bases,  leading  to  exten¬ 
sive  loss  of  substance.  Names  are  encoun¬ 
tered  indicating  the  region  attacked — e.g. 
Zoster  frontalis,  Z.  nuchse,  Z.  brachialis, 
Z.  femoralis,  &c.  The  disease  is  almost 
always  unilateral,  but  a  few  cases  of  bi¬ 
lateral  herpes  are  recorded.  This  unilateral 
distribution  of  the  disease  assists  the  dia¬ 
gnosis,  the  eruption  stopping  almost  abruptly 
at  the  middle  line. 

Pain  is  almost  a  constant  symptom  of 
herpes.  It  may  precede,  accompany,  or 
succeed  the  eruption  ;  it  may  be  trifling  or 
severe,  and  quite  out  of  proportion  to  the 
severity  of  the  eruption.  Children  scarcely 
complain  of  it,  but  in  adults  it  may  be  of  a 
persistent,  gnawing,  neuralgic  character,  de¬ 
stroying  rest.  In  old  people  it  is  liable?  to 
persist  for  months,  seriously  undermining 
the  health. 

Besides  this  essential  neuralgic  pain, 
the  eruption  itself  gives  rise  to  smarting 
and  burning  during  its  development. 

Certain  complications  may  arise  in 
herpes,  (a)  Trophic  disturbances.  One  of 
the  most  serious  is  the  liability  for  the 
deeper  structures  of  the  eye  to  become  in¬ 
volved  in  destructive  inflammation  in  cases 
where  the  conjunctiva  is  affected  in  zoster 
frontalis.  The  teeth  have  been  known  to 
fall  out  in  cases  where  the  second  division  of 
the  fifth  has  been  affected.  (5)  Paralyses 
(temporary)  have  been  known  to  precede  or 
accompany  the  eruption,  (c)  Numbness  of 
the  part  affected,  more  or  less  persistent, 
may  follow  the  eruption. 

Diagnosis. — H.  Zoster  is  to  be  dis¬ 
tinguished  from  (1)  catarrhal  herpes,  an 
affection  liable  to  occur  about  the  orifices 
of  the  body,  mouth,  nose,  genitals,  &c. ; 
not  accompanied  by  neuralgia  nor  follow¬ 
ing  any  nervous  distribution,  and  recurring 
frequently  in  the  same  individual.  Anato¬ 
mically  the  two  eruptions  are  similar. 

(2)  From  eczema,  an  itching,  not 
painful  affection,  characterised  in  its  vesi¬ 
cular  stage  by  small  miliary  vesicles,  evenly 
and  closely  set,  not  running  a  definite 
course. 

(3)  From  some  vesico -pustular  forms  of 
secondary  syphilitic  eruptions,  the  grouped 
arrangement  of  which  may  give  a  super¬ 


ficial  resemblance,  but  which  can  be  recog¬ 
nised  by  their  chance  distribution,  mode  of 
evolution,  and  the  presence  of  concomitant 
symptoms  of  syphilis. 

The  early  neuralgia,  preceding  the  erup¬ 
tion  in  zoster  pectoralis,  with  the  accom¬ 
panying  difficulty  of  breathing,  has  led  to 
the  mistaken  diagnosis  of  incipient  pleurisy. 

Treatment.  —  Simple,  uncomplicated 
cases  of  herpes  zoster  require  little  treat¬ 
ment  ;  all  that  is  necessary  being  to  warn 
the  patient  not  to  rupture  or  irritate  the 
vesicles.  The  clothing  should  be  loosened, 
and  the  eruption  thoroughly  dusted  with  a 
dusting  powder — e.g. :  I;b  Pulv.  eamph.  5ss. ; 
zinci  oxidi,  5hj*l  amyli  ad  ^j.  Absorbent 
cotton  wool  should  be  lightly  bound  over 
the  part. 

It  may  be  necessary  to  relieve  pain 
during  the  acute  stage  by  opiates  given 
internally,  or  by  morphia  injected  subcu¬ 
taneously;  the  after-pain  may  require  tonic 
treatment  by  quinine,  iron,  or  arsenic. 
Phosphide  of  zinc  (gr.  £  every  three  hours), 
given  at  the  commencement  of  the  attack, 
is  said  to  control  the  pain  and  abort  the 
eruption  (Bulkley). 

A  good  plan  for  protecting  the  vesicles 
and  relieving  the  pain  locally  is  to  paint  on 
flexile  collodion  with  morphia  (gr.  x.-fyj). 
Glycerine  and  carbolic  acid  (1-8),  painted 
on,  relieves  the  smarting,  especially  if  the 
vesicles  be  ruptured.  In  the  early  stages 
soothing  lotions  may  be  applied  to  relieve 
the  burning  sensations — e.g.  lotio  plumbi 
or  linimentum  calcis. 

Duhring  says  the  disease  may  be  most 
advantageously  treated  by  the  constant 
current,  applied  directly  to  the  seat  of  erup¬ 
tion  and  over  the  course  of  the  nerves  by 
sponge  electrodes  (five  to  ten  cells),  for 
fifteen  to  twenty  minutes  once  or  twice  a 
day ;  the  pain  and  eruption  are  often  ar¬ 
rested  thereby.  Alfred  Sangster. 

HERPES  FRONTALIS  vel  OPH¬ 
THALMICUS,  from  the  frequency  with 
which  it  is  attended  by  inflammation  of 
the  conjunctiva,  cornea,  and  iris,  calls  for 
the  surgeon’s  special  notice.  It  occurs  in 
two  forms,  the  simple  and  the  neuralgic. 
In  the  latter,  which  is  in  all  other  respects 
also  the  graver,  pain,  more  or  less  severe, 
may  be  felt  in  the  area  about  to  be  attacked 
for  days,  or  even  for  weeks,  before  the  erup¬ 
tion  appears.  The  parts  commonly  con¬ 
cerned  are  the  supra-orbital  region,  the  root 
and  side  of  the  nose,  the  brow,  and  the  scalp 
— those  parts,  in  fact,  which  are  supplied  by 
the  ophthalmic  division  of  the  fifth  nerve. 
The  precise  areas  involved  are  those  inner- 
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vated  by  the  supra -orbital,  the  infra-  and 
the  supra-trochlear,  and  the  nasal  branches, 
and,  more  rarely,  that  supplied  by  the 
lacrymal  branch.  In  all  respects  the  skin- 
eruption  resembles  that  of  herpes  zoster 
(q.v.).  About  the  time  that  the  crusts  of  the 
dried  vesicles  are  falling,  inflammation  of 
the  conjunctiva  and  cornea  may  occur.  The 
keratitis  may  go  on  to  ulceration  and, 
finally,  perforation  of  the  cornea.  See 
Neuropathic  Keratitis  under  Cornea. 

With  or  without  the  corneal  complica¬ 
tion,  a  chronic  and  obstinate  form  of  serous 
iritis  may  occur,  accompanied  by  increase  of 
intra-ocular  tension  (pseudo-glaucoma),  or 
true  glaucoma  itself  may  supervene.  The 
eye  is  especially  liable  to  be  implicated  if 
the  nasal  nerve  have  been  involved 
(Hutchinson). 

The  pathology  of  herpes  ophthahnicus 
is  the  same  as  that  of  herpes  zoster.  See 
Herpes.  The  pain  and  the  skin-mani¬ 
festation  are  neuropathic,  and  dependent 
upon  irritative  lesions  in  the  Gasserian 
ganglion  and  other  portions  of  the  fifth 
nerve. 

Diagnosis. — The  disease  is  often  mis¬ 
taken  for  erysipelas.  It  may,  however,  be 
discriminated  by  observing  its  precise  uni¬ 
lateral  distribution,  and  the  character,  site, 
and  mode  of  grouping  of  the  vesicles,  which 
are  situated  along  the  course  of  the  affected 
nerves,  or  about  their  terminations. 

Treatment  must  be  local  and  general. 
Local  treatment  consists  in  protecting  the 
skin,  and  applying  soothing  and  absorbent 
powders,  as  oxide  of  zinc,  calamine,  starch, 
Ac.  If  the  conjunctiva,  cornea,  or  iris  be 
implicated,  a  drop  of  a  solution  of  atropine 
should  be  applied  once  or  twice  a  day,  and 
the  eyelids  must  be  kept  closed  and  scru¬ 
pulously  clean.  The  conjunctival  sac  may 
be  gently  washed  once  or  twice  a  day  with 
a  solution  of  boracic  acid  (gr.  iv.  ad  fry.), 
or  sulphate  of  quinine  (gr.  iv.  ad  fry.).  In 
addition,  the  lids  should  be  covered  by 
means  of  a  well-fitting  compress,  on  which 
a  layer  of  boracic  acid  ointment  (gr.  xx. 
ad  3j.)  has  been  spread,  so  as  effectually 
to  exclude  both  air  and  light.  The  com¬ 
press  should  be  kept  gently  but  firmly 
applied  by  means  of  a  light  bandage.  In 
very  severe  cases,  immediate  and  perma¬ 
nent  relief  may  be  obtained  by  paring 
the  edges  of  the  lids  and  stitching  them 
together.  Not  only  does  the  pain  at  once 
abate,  but  the  ulcerative  process  is  checked, 
and  repair  takes  place.  The  lids  should  be 
kept  closed,  and  protected  from  dust,  air, 
and  wind,  until  pain  and  all  other  signs 
of  inflammation  have  entirely  disappeared. 
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This  may  not  take  place  for  two,  three,  or 
four  weeks,  or  even  longer.  When  repair 
is  complete  the  lids  may  be  separated,  and 
the  eye  gradually  accustomed  to  exposure. 
At  first  tinted  or  other  protecting  glasses 
should  be  worn  out  of  doors  or  in  a  bright 
light. 

For  the  general  treatment  see  Herpes 
Zoster  under  Herpes.  J.  Tweedy. 

HEY’S  AMPUTATION.  See  Foot, 
Amputations  in  the. 

HIP,  Diagnosis  of  Diseases  and  In¬ 
juries  about  the.— The  hip-joint  lies  every¬ 
where  under  muscular  cover,  and  is  in 
consequence  but  little  open  to  direct  ex¬ 
amination.  The  position  of  the  great 
trochanter,  which  can  be  readily  felt,  thus 
becomes  of  importance  as  indicating,  when 
displaced  with  the  shaft,  an  alteration  in 
the  normal  position  of  the  head  of  the 
bone  or  a  separation  of  the  neck  of  the 
femur.  There  are  two  positions,  however, 
where,  by  firm  pressure,  some  indication  is 
obtained  of  the  condition  of  the  hip-joint. 
The  first  of  these  is  a  little  below  Poupart’s 
ligament,  where  the  joint  is  crossed  by  the 
psoas,  iliacus,  and  pectineus  muscles.  By 
extension  and  rotation  outwards,  the  head 
of  the  bone  may  be  thrown  up  beneath 
these  muscles,  and  on  flexion  a  slight  hollow 
appears  over  the  position  of  the  joint.  The 
other  sjDot  is  the  hollow  behind  the  great 
trochanter.  Tenderness  and  fulness  may 
be  often  detected  in  these  situations  when 
there  is  inflammation  of  the  joint. 

If  a  healthy  person  be  placed  in  the 
prone  position,  with  his  legs  extended  and 
parallel,  the  gluteal  folds  between  the 
buttocks  and  thighs  form  a “  right-angled 
cross  with  the  vertical  interval  between  the 
thighs,  and  its  continuation  upwards  be¬ 
tween  the  buttocks.  In  hip-disease,  the 
fold  of  the  affected  side  becomes  lowered 
in  position  and  lessened  in  depth.  This 
change  is  brought  about  by  semi-flexion 
of  the  thigh  and  wasting  of  the  gluteal 
muscles. 

Piigidity  of  the  muscles  about  the  hip  is 
an  important  sign  of  disease  of  the  joint, 
especially  in  children.  Normally,  the  knee 
may  be  so  flexed  as  to  touch  the  abdomen 
without  pain,  but  in  hip-disease  the  motion 
of  the  thigh  becomes  arrested  long  before 
this  position  is  reached.  On  the  other  hand, 
if  the  leg  and  thigh  be  straightened  so  as  to 
lie  flat  on  a  couch,  the  lumbar  spine  will 
rise  in  a  curve,  indicating  that  the  hip- 
joint  will  not  admit  of  full  extension.  In 
addition  to  flexion  some  adduction  takes 
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place,  and  the  writer  has  pointed  out 
in  the  Clinical  Society’s  Transactions  for 
1881  that,  as  a  result  of  double  hip-joint 
disease,  a  peculiar  deformity  may  result, 
whereby  one  leg  is  fixed  across  the  other, 
and  the  patient  walks  from  his  knees  in¬ 
stead  of  from  his  hips.  This  he  described 
under  the  name  ‘  cross-legged  progression,’ 
or  ‘  scissor-leg  deformity.’ 

Muscular  rigidity  will  enable  the  surgeon 
to  distinguish  hip -disease  from  neuralgia 
or  sciatica ;  but,  should  he  trust  too  much 
to  this  sign,  he  may  overlook  disease  of  the 
spine  and  treat  it  as  of  the  hip -joint,  for  an 
abscess,  burrowing  in  the  psoas  or  passing 
through  the  sciatic  notch,  will  cause  pain  and 
consequent  limitation  of  the  movements  of 
the  hip.  Rigidity,  tenderness,  and  promi¬ 
nence  of  some  part  of  the  spine  would  tend 
to  clear  up  the  case  ;  but  spinal  disease  and 
hip-disease  may  co-exist.  Semiflexion  and 
limitation  of  movement  may  be  also  caused 
by  cellulitis  in  the  iliac  fossa ,  resulting 
from  perityphlitis  or  spreading  from  the 
uterus.  In  this  case  resistance  above  Pou- 
part’s  ligament  will  be  detected  on  pressure, 
and  in  gentle  rotatory  movements  the  hip- 
joint  will  be  felt  to  move  smoothly. 

Osteo -arthritis,  affecting  the  hip-joint, 
maybe  generally  distinguished  by  its  occur¬ 
ring  in  the  middle  or  late  period  of  life, 
its  chronicity  without  tendency  to  suppu¬ 
ration,  the  creaking  movements,  and  the 
occurrence  of  outgrowths  about  the  tro¬ 
chanter,  neck,  and  acetabulum,  which  in 
the  later  stages  may  be  felt.  Charcot's 
joint-disease ,  which  is  associated  with 
locomotor  ataxy,  may  cause  rapid  destruc¬ 
tion  of  the  hip,  resulting  in  dislocation 
without  suppuration.  Its  onset  is  usually 
sudden,  though  little  painful,  and  it  is  often 
associated  with  much  swelling  of  the  soft 
parts,  so  that  it  has  been  mistaken  for 
malignant  growth.  In  its  late  stages  its 
tendency  is  towards  atrophy  of  bone  and 
looseness  of  capsule,  whereas  the  tendency 
in  osteo-arthritis  is  towards  hypertrophic 
outgrowths,  and  consequent  fixation  of  the 
joint.  See  Charcot’s  Disease. 

Lameness  due  to  sacro-iliac  disease 
may  be  distinguished  from  that  due  to 
morbus  coxae  by  proving  the  movements  of 
the  hip  to  be  free,  by  the  pain  excited  on 
pressing  together  the  iliac  crests,  and  by 
the  swelling  and  tenderness  usually  evident 
over  the  affected  joint.  Inflammation  of 
the  bursa  between  the  gluteus  maximus 
and  great  trochanter  may  obscure  the  out¬ 
line  of  this  process.  The  bursa  may  be 
evident  in  three  forms — (1)  as  a  fluctuating 
swelling  due  to  serous  effusion ;  (2)  as  a 


firm  tumour  due  to  fibrous  deposit  in  its. 
interior  ;  (3)  in  a  state  of  suppuration,  when 
there  will  be  tenderness,  enlargement  of  the 
superficial  veins,  and  a  tendency  to  oedema 
of  the  cellular  tissue  over  it.  Sciatic  hernia 
or  an  abscess  passing  through  the  sciatic 
foramen  may  cause  a  tumour  at  the  lower- 
margin  of  the  gluteus  maximus,  and  either 
may  yield  impulse  on  coughing ;  but  the 
latter  will  be  found  associated  with  disease 
of  the  pelvis  or  spine,  and  the  signs  of  in¬ 
flammation  will  be  gradually  developed. 
Hernia,  if  reducible,  passes  back  suddenly,, 
and  often  with  a  gurgle. 

If  loss  of  movement  and  deformity  about 
the  hip  result  from  injury ,  a  fracture  or 
dislocation  is  to  be  suspected.  It  is  thus, 
of  great  importance  to  compare  accurately 
one  limb  with  the  other.  Skilled  hands 
will  determine  sufficiently  the  relative  posi¬ 
tions  of  the  trochanters  and  iliac  crests  on 
the  two  sides,  by  placing  the  thumbs  on 
the  anterior  superior  spines  and  the  fingers 
over  the  trochanters.  For  more  exact 
observation,  ‘Nelaton’s  line’  is  of  great 
assistance.  This  is  a  line  drawn  by  a  tape 
or  string  from  the  anterior  superior  spine 
to  the  most  prominent  part  of  the  ischial 
tuberosity,  and  its  value  rests  on  the  fact 
that  it  just  skirts  the  upper  edge  of  the 
great  trochanter  ;  consequently,  any  altera¬ 
tion  in  the  normal  position  of  this  process, 
is  readily  detected.  The  trochanter  is 
raised  above  this  line  in  cases  of  fracture 
of  the  neck  of  the  femur,  and  in  three  out 
of  the  four  regular  dislocations  of  the  hip- 
joint.  Another  way  of  measuring  the  ele¬ 
vation  of  the  trochanter  has  been  suggested 
by  Bryant.  When  the  patient  is  on  his 
back  he  drops  a  perpendicular  from  the 
anterior  superior  spine  of  the  ilium,  and 
measures  the  distance  between  the  tro¬ 
chanter  and  this  vertical  line.  Shorten¬ 
ing  of  the  limb  may  also  be  determined 
by  comparing  the  measurements  between 
the  anterior  superior  spine  and  the  inner 
malleolus  on  either  side.  Forcible  exten¬ 
sion  should  not  be  made  when  taking  this 
measurement,  as,  owing  to  tilting  of  the 
pelvis,  the  limb  may  thereby  be  actually 
shortened  instead  of  being  lengthened. 

An  injury  resulting  in  shortening  of 
the  limb,  with  eversion  of  the  foot  and 
elevation  of  the  trochanter,  is  probably  a 
fracture  of  the  neck  of  the  femur.  The 
only  dislocation  which  causes  well-marked 
eversion  is  the  superpuhic ;  in  this  case 
the  head  of  the  bone  is  felt  in  its  abnormal 
position.  If  the  injury  were  caused  by  a 
direct  fall  upon  the  trochanter,  the  fracture 
is  probably  extra-capsular  and  impacted. 
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The  trochanter  is  widened,  there  is  no 
crepitus,  and  the  axis  of  rotation  is  through 
a  shortened  neck.  If  caused  by  abduction 
of  the  limb  in  an  aged  person,  it  is  proba¬ 
bly  intra-capsular  and  unimpacted :  the 
trochanter  is  normal,  the  axis  of  rotation  is 
through  the  shaft,  and  crepitus  may  be 
elicited  by  extension  and  rotation. 

When  the  injury  results  in  shortening 
of  the  limb  and  fixation,  with  inversion  of 
the  foot  and  elevation  of  the  trochanter, 
one  of  the  two  backward  dislocations  is 
present.  In  superiliac  dislocation,  the  head 
of  the  bone  maj^  be  felt  on  the  dorsum, 
the  trochanter  is  prominent,  and  the  shorten¬ 
ing  considerable.  In  supersciatic  disloca¬ 
tion,  the  shortening  is  slight,  the  inversion 
less  marked,  and  the  head  of  the  bone  not 
readily  to  be  found  from  the  outside,  though 
sometimes  to  be  felt  in  the  sciatic  notch  by 
the  finger  passed  into  the  rectum  or  vagina. 
In  rare  cases  an  extracapsular  fracture  of 
the  neck  is  associated  with  inversion.  The 
movements  of  the  joint  are  then  freer  than 
in  dislocation. 

If  the  limb  is  apparently  lengthened, 
and  the  trochanter  lowered  and  buried, 
there  is  a  superthyroid  dislocation ;  the 
foot  is  then  carried  forwards  and  outwards, 
the  body  is  bent  over  the  thigh,  and  the 
adductors  are  tense. 

Pathological  and  congenital  disloca¬ 
tions  usually  take  place  on  the  dorsum  ilii. 
A  pathological  dislocation  is  apt  to  become 
ankylosed  in  a  flexed  position,  in  con¬ 
sequence  of  which  great  bending  forward 
of  the  lumbar  spine,  or  lordosis ,  takes 
place  when  the  foot  is  brought  to  the 
ground.  Congenital  dislocations  also  give 
rise  to  lordosis,  and  a  waddling  gait  is  usu¬ 
ally  noticed  as  soon  as  the  child  begins  to 
walk.  R.  Clement  Lucas. 

HIP,  Excision  of  the.  See  Hip- 

disease. 

HIP-DISEASE. — This  term  is  applied 
to  a  chronic  and  often  very  insidious  in¬ 
flammation  of  the  hip -joint,  which,  begin¬ 
ning  either  in  the  bones  or  in  the  synovial 
membrane,  tends  to  pass  on  to  suppuration 
and  the  production  of  deformity,  and  in 
many  instances  even  to  a  fatal  issue  ;  but 
which,  if  efficiently  treated  in  its  early 
stage,  may  in  most  cases  be  repaired  with 
little  injury  to  the  functions  of  the  limb, 
and  with  no  impairment  of  the  general 
health. 

By  many  authorities  this  affection  is 
considered  to  be  the  result  merely  of 
neglected  local  injury,  and  to  be  unasso- 
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ciated  with  any  constitutional  defect,  while 
by  others  it  is  looked  upon  as  strumous  or 
scrofulous.  This  question  can  be  treated 
only  very  briefly  in  the  present  article,  but 
it  cannot  be  entirely  passed  over.  The 
terms  struma  and  scrofula  are  here  taken  to 
be  synonymous,  and  are  used  to  express  a 
defective  condition  of  the  general  health, 
with  a  tendency  to  various  obstinate  local 
inflammations  tending  to  suppuration  and 
caseation — as  of  lymphatic  glands,  cancel¬ 
lous  bone,  mucous  and  synovial  membranes, 
and  the  skin.  Although  in  many  examples  of 
struma  as  thus  defined  tubercle  is  present, 
in  others  no  histological  elements  beyond 
those  of  mere  chronic  inflammation  can  be 
detected  ;  and  it  is  only  when  certain  points 
in  their  natural  history  and  clinical  features 
are  taken  into  account,  that  the  ground  for 
placing  these  affections  in  a  distinct  group 
becomes  apparent.  These  points  are  their 
common  association,  in  respect  of  inherit¬ 
ance,  with  tubercular  phthisis  ;  then:  occur¬ 
rence  in  different  members  of  the  same 
family ;  the  development,  as  we  frequently 
see,  of  several  of  them  in  the  same  patient ; 
their  strong  tendency  to  advance  and  re¬ 
lapse  and  to  lead  to  suppuration  ;  and  their 
presence  in  cases  from  which  the  occur¬ 
rence  of  local  injury  can  be  excluded — for 
instance,  when  disease  of  one  of  the  large 
joints  comes  on  in  a  patient  wdio  has  been  in 
bed  for  several  months  for  the  treatment  of 
spinal  caries.  These  characteristics  are  so 
well-marked  in  a  large  number  of  instances 
of  hip-disease  that,  while  many  cases  may 
be  fairly  attributed  to  mere  local  injury  in 
ptatients  who  are  otherwise  healthy,  the  affec¬ 
tion,  even  though  originating  in  an  injury, 
must,  speaking  generally,  be  regarded  as 
owing  its  subsequent  progressive  tendency  to 
the  strumous  diathesis.  This  question,  how¬ 
ever,  is  not  of  so  much  clinical  importance 
as  at  first  sight  it  appears  to  be ;  for  the 
strumous  and  the  non-strumous  cases  alike 
must  be  treated — in  the  manner  described 
below — by  absolute  rest  of  the  joint  itself, 
combined  of  course  with  all  the  means  that 
are  calculated  to  improve  the  general  health. 
The  mistake  formerly  committed  lay  in 
maintaining  that,  as  the  disease  is  often 
strumous,  or,  in  other  words,  constitutional, 
the  chief  point  in  treatment  must  be  to  pro¬ 
vide  exercise  in  the  open  air,  and  to  regard 
local  measures  as  of  merely  secondary  im¬ 
portance.  It  is  to  this  fundamental  error 
in  the  treatment  of  this  affection  that  the 
disastrous  results  which  were  formerly  so 
common  must  be  attributed. 

Hip-disease,  like  other  affections  of  the 
strumous  group,  although  it  may  be  met 
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with  at  any  age  up  to  puberty,  or  even  later, 
is  much  more  prevalent  in  early  childhood, 
and  commences  in  a  large  proportion  of 
cases  between  the  ages  of  three  and  seven 
years.  The  affection  most  commonly  begins 
in  the  bones — either  in  the  head  or  neck  of 
the  femur,  or  in  the  acetabulum.  It  may, 
however,  take  its  origin  in  the  synovial 
membrane.  The  view  formerly  entertained, 
that  it  commenced  in  the  ligamentum  teres, 
or  in  the  cartilage,  has  been  discarded.  In 
the  upper  end  of  the  femur  its  starting 
point  is  the  cancellous  tissue  just  beneath 
the  cartilage,  or  the  line  of  junction  of  the 
epiphysis  with  the  shaft.  It  may  also  com¬ 
mence,  in  more  rare  instances,  in  the  neigh¬ 
bourhood  of  the  ossific  nucleus  of  the  head, 
or  in  some  part  of  the  neck  within  the 
capsular  ligament.  In  the  acetabulum,  the 
inflammatory  process  commonly  attacks  the 
line  of  junction  between  the  three  segments 
of  bone  which  meet  in  the  floor  of  this 
cavity.  The  synovial  form  may  be  so  acute 
as  to  lead  to  early  suppuration,  tending  to 
run  on  to  disorganisation  of  the  joint ;  or  it 
may  be  chronic  and  persistent,  and  attended 
with  the  slow  formation  of  matter,  or  the 
effusion  of  plastic  lymph,  leading  to  fibrous 
or  bony  ankylosis. 

In  whichever  way  it  commences,  the 
disease,  unless  it  is  arrested  by  treatment, 
soon  involves  all  the  soft  structures  of  the 
joint,  and  frequently  also  both  the  upper 
end  of  the  femur  and  the  acetabulum,  so  that 
a  general  arthritis,  attended  in  the  great 
majority  of  instances  with  suppuration,  is 
established.  As  the  bones  forming  the  joint 
are  cancellous  in  structure,  the  inflammatory 
process  commonly  ends  in  caries  rather 
than  in  necrosis.  Even  when  necrosis  has 
taken  place  the  sequestra  are  seldom  large 
enough  to  be  important,  and  consist  of  soft 
fragments,  easily  broken  down  and  carried 
away  in  the  discharge.  Sometimes,  how¬ 
ever,  in  consequence  of  acute  inflammation 
in  the  line  of  junction  of  the  head  with  the 
neck  of  the  femur,  the  whole  head,  or  what 
remains  of  it,  may  become  separated  from 
the  rest  of  the  bone  and  form  a  large  loose 
sequestrum.  In  the  later  stages  of  the 
disease,  the  bones,  including  the  upper 
border  of  the  acetabulum,  are  extensively 
absorbed,  and  the  upper  end  of  the  femur — 
though  generally  remaining  in  the  eroded 
and  enlarged  acetabular  cavity — is  drawn, 
by  the  muscles  inserted  into  it,  upwards 
and  backwards  towards  the  dorsum  ilii. 
In  cases  in  which  the  strumous  diathesis 
is  very  pronounced,  chronic  inflammation 
may  spread  widely  in  the  medullary  tissue 
of  the  femur,  or  may  lead  to  the  destruction 


of  the  whole  floor  of  the  acetabulum  and 
the  adjacent  parts  of  the  pelvis. 

Diagnosis. — The  recognition  of  hip-dis¬ 
ease  in  its  advanced  stage  is  generally  a 
very  simple  matter ;  but  this  is  by  no  means 
the  case  when  the  affection  is  still  incipient, 
for  the  various  symptoms  are  then  often  but 
very  slightly  marked,  and,  moreover,  nearly 
all  the  signs  of  early  hip-disease  are  also 
the  signs  of  other  affections  either  of  the 
lower  limb  or  of  the  spinal  column.  A  dia¬ 
gnosis,  therefore,  can  often  be  arrived  at  only 
by  a  careful  study  of  many  slight  symptoms, 
any  one  of  which,  taken  alone,  would  be 
either  deceptive  or  altogether  inconclusive. 
These  symptoms,  to  take  them  in  the  order 
in  which  they  may  be  most  conveniently 
observed  in  the  examination  of  a  patient, 
are — 

(a)  Lameness. —  This  condition  is  al¬ 
ways  present,  though  it  is  often  so  slight 
that  it  may  easily  escape  notice.  It  may 
depend  either  on  pain,  or  on  a  fixed  or  dis¬ 
torted  position  of  the  limb ;  but  as  the 
sensitiveness  of  the  joint  varies  in  different 
cases,  and  as  the  position  of  the  limb 
varies  in  different  instances,  there  is  no 
form  of  lameness  that  is  at  all  characteristic 
of  hip-disease,  and  the  symptom  is  valuable 
only  so  far  as  showing  that  the  patient  is 
unsound,  and  as  calling  for  further  investi¬ 
gation  of  the  case. 

(b)  Pain. — The  degree  to  which  pain  is 
developed  is  very  variable.  In  some  in¬ 
stances  it  is  so  slight,  or  even  so  entirely 
absent,  that  the  disease  is  not  suspected.  In 
others  it  is  from  the  first  very  severe.  It 
may  be  limited  to  the  joint  itself,  but  very 
often  it  is  referred  to  those  situations  lower 
in  the  limb  to  which  the  peripheries  of  the 
obturator  and  anterior  crural  nerves,  which 
send  offsets  to  the  joint,  are  distributed — 
that  is,  to  the  knee,  or  in  rarer  instances  to 
the  middle  of  the  inner  part  of  the  thigh  or 
the  inner  side  of  the  leg.  It  must,  however, 
be  borne  in  mind  that  pain  is  referred  to 
these  situations,  not  only  in  hip-disease,  but 
also  in  such  widely  different  affections  as 
disease  of  the  lumbar  spine  and  of  the 
sacro -iliac  joint,  cancer  of  the  rectum  as 
related  by  Mr.  Hilton,  and  abscess  and 
aneurism  in  Scarpa’s  triangle  ;  every  case 
must,  therefore,  be  thoroughly  investigated, 
so  that  the  real  source  of  the  pain  thus  re¬ 
ferred  may  be  ascertained. 

(c)  Altered  Position  of  the  Limb. — In 
the  early  stage  of  the  disease  the  joint,  in  a 
typical  case,  becomes  flexed,  abducted,  and 
rotated  outwards.  The  explanation  of  this 
position  of  the  limb  has  been  much  dis¬ 
cussed;  it  is,  however,  very  simple.  The 
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posture  is  merely  that  of  ‘greatest  ease,’ 
and  is  the  same  as  that  into  which  the  joint 
is  unconsciously  brought  when  a  person 
sits  down  with  the  limbs  flexed  on  the 
trunk,  the  knees  slightly  apart,  and  the 
heels  touching.  It  secures  the  relaxation 
of  all  the  ligamentous  structures  of  the 
joint :  flexion  relaxing  the  front  of  the  cap¬ 
sule,  abduction  relaxing  the  ligamentum 
teres  and  the  strong  outer  (ilio-trochanteric) 
band  of  the  llio-femoral  ligament,  and 
rotation  outwards  relaxing  the  inner  band  of 
the  same  ligament  and  also  the  back  of  the 
capsule.  At  a  later  stage  the  adductors,  the 
most  powerful  group  of  muscles  around  the 
joint,  stimulated  to  contraction  by  reflex 
irritation,  gradually  draw  the  limb  inwards, 
so  that,  instead  of  being  flexed  and  ab¬ 
ducted  it  now  becomes  flexed  and  adducted. 
Shortening  due  to  absorption  of  bone  com¬ 
monly  takes  place  at  this  period,  and  is 
indicated  by  the  shifting  of  the  trochanter 
upwards,  or  upwards  and  backwards,  in 
the  acetabulum  enlarged  by  the  absorption 
of  its  upper  border.  This  displacement  may 
be  detected  by  observing  that  the  apex  of  the 
trochanter  lies  above  Nelaton’s  line,  drawn 
from  the  anterior  superior  iliac  spine  to  the 
most  prominent  part  of  the  tuber  ischii. 
In  advanced  cases  real  shortening  is  often 
in  part  due  to  arrested  growth  of  the 
limb.  Real  lengthening,  if  it  ever  occurs, 
is  certainly  in  the  highest  degree  rare. 
The  writer  has  never  seen  it  demonstrated. 
Apparent  lengthening  arises  when,  the  limb 
being  abducted  and  fixed,  the  patient  wheels 
it  inwards  till  it  is  parallel  with  its  fellow, 
by  drawing  up  the  opposite  side  of  the 
pelvis  ;  while  apparent  shortening  results 
when,  the  limb  being  adducted,  the  patient 
wheels  it  outwards  by  drawing  up  the  pelvis 
on  the  affected  side. 

(d)  Loss  of  Movement  in  the  Joint. — 
This  is  the  most  constant  and  the  most 
-conclusive  symptom.  Cases  of  hip-disease  in 
which  movement  is  absolutely  unimpaired 
are  so  rare,  that  the  presence  of  completely 
free  movement  may  in  itself  be  taken  as  all 
but  absolute  proof  that  the  joint  is  sound. 
It  should  be  remembered,  however,  that 
the  loss  of  flexion  and  extension  of  the 
thigh  on  the  trunk  is  a  symptom  by  no 
means  limited  to  hip-disease  ;  in  psoa^  and 
iliac  abscess  the  thigh  generally  cannot  be 
fully  extended  ;  in  abscess  under  the  glutei 
it  cannot  be  fully  flexed ;  it  is,  therefore, 
necessary  not  only  to  test  flexion  and  exten¬ 
sion,  but  to  see  whether  the  ball-and-socket 
movement,  or  rotation  of  the  femur  in  the 
acetabulum,  is  interfered  with.  If  rotation 
is  free,  it  may  be  concluded  that  the  loss  of 


either  flexion  or  extension  depends  on  some 
condition  external  to  the  joint ;  if,  however, 
rotation  is  deficient,  this  fact  will  tend  to 
show  that  the  joint  itself  is  affected.  This 
test  as  to  the  various  movements  of  the 
thigh  on  the  trunk  must  be  very  gently 
carried  out.  If  the  examination  is  roughly 
made,  all  the  muscles  will  be  contracted  to 
protect  the  joint,  and  this  contraction  will  be 
mistaken  for  rigidity  resulting  from  disease. 

(e)  Muscular  wasting  is  a  very  constant 
symptom.  It  is  most  marked  as  flattening 
of  the  glutei  and  obliteration  of  the  fold 
between  the  nates  and  the  thigh  ;  but  it 
can  also  be  detected,  with  less  annoyance  to 
the  patient,  by  comparing  the  measurement 
around  the  middle  of  the  thigh  with  that 
at  the  same  level  of  the  opposite  limb.  Mus¬ 
cular  wasting  is  often  ascribed  to  non-use  of 
the  limb  ;  it  is,  however,  in  great  part  depen¬ 
dent  on  reflex  atrophy,  and  has  its  counter¬ 
part  in  the  muscular  wasting  which  accom¬ 
panies  disease  of  all  the  principal  joints. 

(/)  Swelling.  —  This  is  often  absent 
during  the  earlier  stages  of  the  disease. 
At  later  periods  it  may  make  its  appearance 
either  in  front  of  the  joint  in  Scarpa’s  tri¬ 
angle,  or  behind  the  trochanter,  or  on  the 
outer  aspect  of  the  limb  beneath  the  tensor 
fasciee  femoris,  or  in  the  form  of  general 
brawny  thickening  around  the  articulation. 

During  examination,  a  patient  suspected 
of  having  hip-disease  should  be  undressed 
and  placed,  not  on  a  soft  bed,  but  on  a  firm 
mattress  or  couch,  so  that  the  outline  of 
the  spine  and  limb  may  be  clearly  ascer¬ 
tained.  It  must  be  noticed  whether,  while 
the  ham  touches  the  couch,  the  lumbar 
spine  is  free  from  anterior  curvature  (lor¬ 
dosis)  ;  whether  the  heels  correspond ;  and 
whether  the  anterior  iliac  spines  occupy  cor¬ 
responding  positions.  If,  when  the  limb  is 
down  upon  the  couch,  the  spine  is  arched 
forwards,  this  is  evidence  that  the  thigh  is 
flexed  upon  the  pelvis.  The  extent  of  this 
flexion  can  be  defined  by  raising  the  limb 
till  the  spinal  curvature  is  removed.  If  the 
iliac  spine  on  the  suspected  side  is  lower  than 
that  on  the  opposite  sid^,  it  shows  that  the 
limb  is  abducted — to  what  extent  may  be 
ascertained  by  moving  the  limb  outwards 
till  the  two  spines  are  again  level ;  while  if 
the  iliac  spine  on  the  suspected  side  is,  on 
the  contrary,  drawn  up,  it  indicates  adduc¬ 
tion,  the  amount  of  which  may  be  deter¬ 
mined  by  moving  the  limb  inwards  across 
its  fellow  till  the  pelvis  is  again  square.  I11 
this  manner  the  real  position  of  the  limb 
on  the  trunk  will  be  ascertained.  Motion 
should  now  be  tested  by  carrying  the  thigh 
slowly  and  gently  in  a  direction  first  of 
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flexion  and  then  of  extension,  the  hand 
being  placed  under  the  loin  to  see  that  the 
lumbar  spine  remains  at  rest.  Next,  the 
thigh  should  be  carefully  rotated  to  ascer¬ 
tain  whether  the  femur  turns  freely  in  the 
acetabulum.  These  several  movements 
must  be  carried  to  their  full  natural  range  ; 
for,  in  slight  cases,  it  is  only  when  the  ex¬ 
treme  limits  are  approached  that  any  stiff¬ 
ness  can  be  detected.  Muscular  wasting 
should  be  investigated,  either  by  observing 
whether  or  not  there  is  any  flattening  of  the 
gluteal  region,  or  by  comparing  the  circum¬ 
ference  of  the  two  thighs  at  the  same  level. 
If  swelling  is  present  it  may  be  detected 
by  comparing  the  two  sides,  or  by  passing 
the  hand  over  the  surface.  Tenderness 
on  pressure,  either  in  front  of  the  capsule 
or  behind  the  trochanter,  is  sometimes 
noticed  in  cases  in  which  other  signs  are 
but  little  marked ;  but,  unless  care  is  used, 
the  pain  of  rough  handling  may  be  mis¬ 
taken  for  the  evidence  of  disease.  Jarring 
of  the  heel  or  knee  is  not  to  be  relied  on  ; 
it  is  a  test  very  likely  to  make  a  timid  child 
flinch,  although  the  joint  is  quite  sound; 
while,  on  the  other  hand,  there  are  many 
cases  of  hip-disease  in  which  the  jar  pro¬ 
duces  no  complaint  of  pain. 

When  these  various  symptoms  have 
been  investigated,  the  evidence  obtained 
must  be  carefully  weighed.  As  a  rule  it  is 
easy  to  arrive  at  a  definite  conclusion  ;  but 
in  some  cases  the  diagnosis  can  be  formed 
only  by  combining  a  number  of  minor 
signs.  Thus,  in  one  case  there  is,  together 
with  an  appreciable  limitation  of  movement 
- — which  is,  as  has  already  been  said,  almost 
invariably  present — some  slight  muscular 
wasting  of  the  limb ;  in  another,  to  slight 
stiffness  are  added  slight  apparent  lengthen¬ 
ing,  pain  on  movement,  and  rigidity  of  the 
adductor  longus  or  some  of  the  other 
muscles  around  the  joint.  In  another,  with 
some  loss  of  motion,  there  may  be  detected 
slight  flexion,  pain  in  the  knee,  and  fulness 
in  the  groin.  Negative  evidence  is  some¬ 
times  of  great  value  ;  for  if,  notwithstand¬ 
ing  that  the  child  is  lame,  has  pain  in 
his  knee,  and  keeps  his  thigh  constantly 
flexed  on  the  pelvis,  it  is  found  that  there 
is  no  stiffness  at  the  joint,  but  that  the 
head  of  the  femur  still  moves  freely  in 
the  acetabulum,  it  may  be  strongly  sus¬ 
pected  that  the  symptoms  depend,  not 
on  disease  of  the  hip,  but  on  caries  of  the 
spine,  or  some  other  affection  of  the  neigh¬ 
bouring  parts,  and  a  more  extended  exami¬ 
nation  must  be  made.  The  affections  most 
likely  to  be  mistaken  for  hip-disease  are 
caries  of  the  spine,  attended  with  iliac  or 


psoas  abscess,  or  abscess  burrowing  down 
under  the  glutei ;  infantile  paralysis  ;  con¬ 
genital  dislocation  of  the  hip -joint — a  more 
common  condition  than  is  usually  sup¬ 
posed  ;  and,  in  young  children,  the  lordosis 
of  rickets,  accompanied,  as  it  may  be,  by  a 
painful  condition  of  the  limbs,  often  present 
when  rickets  is  acute. 

When  the  disease  is  allowed  to  make  pro¬ 
gress,  various  complications  are  developed. 

Deformity.— The  limb,  under  the  in¬ 
fluence  of  the  surrounding  muscles,  assumes 
positions  which  undergo  some  remarkable 
changes  as  the  disease  advances.  At  first 
the  thigh  becomes  more  flexed  and  more 
abducted — the  latter  posture  being  itself 
the  cause  of  any  apparent  lengthening ; 
but  at  a  later  stage,  owing  to  the  pre¬ 
ponderating  action  of  the  adductors— the 
most  powerful  group  of  muscles  around  the 
joint — the  lhnb  becomes  adducted,  or,  when 
the  compensatory  has  been  substituted  for 
the  real  position,  apparently  shortened,  by 
the  drawing  up  of  the  pelvis  on  the  affected 
side.  By  degrees  also,  and  as  the  effect  of 
constant  intra- articular  pressure  resulting 
from  muscular  action,  the  joint  surfaces  are 
absorbed,  and  the  trochanter  travels  upwards 
and  backwards  upon  the  ilium,  and  so  con¬ 
siderable  real  shortening  is  produced. 

Abscess. — In  neglected  cases  suppura¬ 
tion  is  almost  constantly  met  with,  while, 
even  when  treatment  has  been  resorted  to 
in  an  early  stage  of  the  disease,  abscess  in 
a  large  number  of  instances  sooner  or  later 
is  developed.  Matter  usually  forms  slowly, 
so  that  the  abscess  is  of  the  cold  variety. 
But  in  some  cases  the  suppurative  process 
is  acute,  and  attended  with  a  high  tem¬ 
perature,  night  screams,  and  jrain  on  move¬ 
ment.  The  abscess  is  generally  formed 
within  the  capsule,  and  subsequently  makes 
its  way  outwards,  either  through  the  coty¬ 
loid  notch,  to  reach  the  surface  in  Scarpa’s 
triangle,  or  through  the  thin  posterior 
part  of  the  capsule,  to  appear  beneath 
the  glutei ;  or  it  may  pass  into  the  bursa 
under  the  tendon  of  the  ilio-psoas  (which 
frequently  communicates  with  the  joint), 
and  present  itself  in  the  immediate  neigh¬ 
bourhood  of  the  femoral  vessels.  In  some 
cases,  however,  the  abscess  is  from  the  first 
external  to  the  joint,  and  arises  from  sup¬ 
puration  among  the  inflammatory  products 
with  which  the  soft  parts  have  been  infil¬ 
trated.  Such  abscesses  may  appear  at  any 
aspect  of  the  joint,  though  they  are  most 
commonly  seated  beneath  the  tensor  fasciae 
femoris,  or  further  down  on  the  outer  side  of 
the  thigh.  A  formidable  variety  of  abscess  is 
that  which  is  developed  within  the  pelvis  as 
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the  result  of  disease  of  the  acetabulum,  and 
"which  makes  its  way  to  the  surface  above 
Poupart’s  ligament.  Suppuration  within 
the  pelvis  may  often  be  detected  by  a 
finger  passed  into  the  rectum — a  method 
of  examination  which  it  is  often  useful  to 
adopt  in  the  diagnosis  of  hip-disease  in 
childhood.  The  writer  has  met  with  four 
instances  in  which  intra-pelvic  abscesses 
have  burst  into  the  rectum,  and  faecal 
material  has  passed  from  the  bowel  through 
the  hip-joint,  so  as  to  reach  the  surface 
through  sinuses  opening  behind  the  tro¬ 
chanter.  All  these  were  fatal — one  after 
amputation  at  the  hip -joint  had  been  per¬ 
formed. 

Amyloid  Degeneration. — Should  sup¬ 
puration  be  copious  and  of  long  standing, 
amyloid  degeneration  of  the  internal  organs, 
indicated  by  enlargement  of  the  liver  or 
spleen  and  the  presence  of  albumen  in  the 
urine,  may  take  place.  The  period  at  which 
this  condition  is  developed  varies,  however, 
very  much  in  different  instances.  In  some 
it  is  present  soon  after  suppuration  has 
commenced,  while  in  others  it  makes  its 
appearance  only  when  the  discharge  of 
matter  has  been  going  on  for  many  months, 
or  even  for  two  or  three  years. 

Tubercular  Meningitis.  —  Formerly, 
when  hip-disease  was  so  frequently  allowed 
to  advance  to  the  chronic  suppurative  stage, 
tubercular  meningitis  was  by  no  means  a 
rare  complication  ;  but  at  the  present  day, 
when  suppuration  is  so  largely  diminished 
by  treatment  in  which  rest  is  combined 
with  the  early  antiseptic  opening  of  ab¬ 
scesses,  it  is  much  less  often  seen.  It  may, 
however,  be  developed  at  any  period  of  the 
disease :  in  some  instances  it  has  occurred 
when  no  suppuration  had  taken  place ;  in 
others  after  the  joint-affection  had  long 
been  cured.  It  always  terminates  fatally. 

It  is  remarkable  that  pulmonary  phthisis 
is  rarely  met  with  in  patients  suffering  from 
hip-disease. 

Treatment. — In  its  early  stage  hip- 
disease  must  be  treated  by  absolute  rest, 
combined  with  the  means  by  which  any 
abnormal  posture  of  the  limb  may  be 
gradually  corrected.  The  best  method  for 
carrying  out  these  indications  is  that  of 
extension  by  the  weight  and  pulley.  The 
patient  is  placed  on  a  firm  mattress,  with  a 
board  beneath  it  to  keep  its  surface  flat. 
The  pillow  should  be  wedge-shaped,  so  as 
to  support  the  head  in  a  raised  position  at 
a  convenient  angle ;  but  it  should  be  large 
enough  only  to  correspond  to  the  head.  If 
it  is  of  the  ordinary  size  the  patient  raises 
his  shoulders  upon  it,  so  that  his  trunk  is 


no  longer  in  a  horizontal  position.  The 
weight  is  connected  with  the  limb  by  means 
of  the  ordinary  ‘  stirrup.’  This  consists  of 
a  piece  of  stout  strapping,  from  two  to  four 
inches  wide,  which  is  doubled  upon  itself 
at  its  middle  so  as  to  form  a  long  loop,  the 
sides  of  which  are  placed  one  on  the  inner 
and  the  other  on  the  outer  aspect  of  the 
limb,  from  the  foot  to  the  middle  of  the 
1  thigh,  a  loop  of  about  four  inches  in  length 
being  formed  below  the  sole.  The  strapping 
is  kept  in  place  by  circular  strips,  over 
which  a  bandage  is  applied.  A  thin  piece 
of  wood  of  the  shape  of  a  visiting  card  is 
placed  transversely  in  the  lower  end  of  the 

-  stirrup,  to  prevent  the  side  pieces  from 
pressing  on,  and  excoriating  the  malleoli. 
Through  the  centre  of  this  piece  of  wood, 
and  through  the  strapping  at  a  corre¬ 
sponding  point,  a  strong  piece  of  cord  is 
passed,  and  carried  down  to  the  foot  of  the 
bed,  where  it  passes  over  the  pulley  and 
supports  the  weight.  The  amount  of  the 
weight  must  vary  with  the  case,  but  in  chil¬ 
dren  under  twelve  years  of  age  from  three 

-  to  five  pounds  should  be  used  ;  in  young 
adults  as  much  as  six  to  ten,  or  even  more, 
may  occasionally  be  required.  It  is,  how¬ 
ever,  not  to  its  large  amount,  but  to  its 
continuous  action,  that  the  weight  owes  its 
efficacy  in  these  cases.  Very  heavy  weights 
put  a  mischievous  strain  upon  the  ligaments 
of  the  knee,  and  often  produce  oedema  of 
the  foot.  A  cradle  should  be  used  to  keep 
the  weight  of  the  bed-clothes  off  the  feet. 

In  the  case  of  a  child,  the  mattress  should 
be  protected  with  a  piece  of  macintosh, 
j  covered  with  a  draw-sheet.  It  is  absolutely 
necessary  that,  for  a  time,  the  patient  should 
i  be  confined  to  the  horizontal  posture.  To 
'  ensure  this  a  long  splint  should  be  placed 
on  the  opposite,  or  sound  side,  and  a  chest- 
band  will  also  be  useful.  This  consists  of 
a  piece  of  webbing,  an  inch  or  two  wide, 
passing  across  the  upper  part  of  the  chest 
between  the  two  armpits,  and  ending  in  two 
loops  through  which  the  arms  arepassed,  and 
through  which,  also,  another  piece  of  web¬ 
bing  is  threaded,  which  runs  transversely 
across  the  surface  of  the  bed  under  the  pa¬ 
tient’s  shoulders,  and  is  securely  tied  at  its 
two  ends  to  the  sides  of  the  bedstead.  When 
this  contrivance — which  ought  not,  how¬ 
ever,  to  be  tightly  applied — is  worn,  the  pa¬ 
tient  can  neither  sit  up  nor  turn  on  his  side. 

In  adjusting  the  limb,  the  first  step  is  to 
exchange  the  compensatory  position  which 
it  has  assumed  for  its  real  position.  Thus, 
if  there  is  lordosis,  this  must  be  removed 
by  flexing  the  limb  to  the  necessary  extent 
on  the  trunk.  If  the  pelvis  is  oblique,  so 
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that  the  anterior  iliac  spine  on  the  affected 
side  is  lower  than  that  on  the  sound  side,  the 
limb  must  be  moved  outwards  till  the  two 
spines  are  again  at  the  same  level.  If,  on 
the  contrary,  the  iliac  spine  of  the  diseased 
side  is  higher  than  that  on  the  sound  side, 
the  limb  must  be  adducted  till  the  spines 
are  again  horizontal.  Secondly,  in  what¬ 
ever  position  the  limb  has  now  been 
brought,  it  must  be  maintained  by  pillows, 
or  by  some  equivalent  support,  and  the 
pulley  must  be  adjusted  in  a  line  with  the 
long  axis  of  the  thigh,  so  that  extension  is 
made  exactly  in  this  line.  I11  instances  in 
which  deformity  is  extreme,  the  adjustment 
of  the  limb  is  a  matter  requiring  some 
ingenuity,  and  a  light  wooden  framework, 
covered  with  pillows,  may  be  necessary  to 
support  it.  But  for  ordinary  cases  sloping 
or  wedge-shaped  pillows  will  be  sufficient. 
The  reason  for  arranging  the  limb  in  the 
manner  now  described,  and  making  traction 
in  the  long  axis  of  the  thigh,  is  that  when 
this  is  done  the  weight  has  a  direct  tendency 
to  remove  intra- articular  pressure,  while  if 
extension  is  not  thus  made  in  the  axis  of 
the  deformity,  the  femur  is  converted  into 
a  lever,  whose  fulcrum  is  at  the  acetabulum, 
so  that  the  articular  surfaces  are  pressed  still 
more  firmly  together.  As  the  contraction 
yields,  it  is  necessary  to  alter  the  posi¬ 
tion  of  the  pulley  and  the  height  of  the 
pillows,  so  that  extension  shall  still  corre¬ 
spond  with  the  axis  of  the  thigh.  It  is  often 
surprising  to  see  how  quickly  weight-exten¬ 
sion  thus  applied  will  remove  deformity. 
In  recent  cases  the  limb  may  be  restored  to 
its  natural  position  in  ten  days  or  a  fort¬ 
night  ;  while,  even  in  cases  of  long  standing, 
its  position  may  be  corrected  in  from  three 
or  four  weeks  to  two  months. 

It  must  be  noticed  that,  although  it 
removes  flexion,  the  action  of  the  weight 
has  little  effect  on  either  adduction  or  ab¬ 
duction,  so  that  when  the  limb  has  been 
restored  to  a  position  of  extension  on  the 
trunk,  abduction,  showing  itself  as  apparent 
lengthening,  or  adduction,  taking  the  form 
of  apparent  shortening,  will  still  remain. 

Abduction  calls  for  no  interference,  for 
it  will  gradually  disappear  spontaneously 
if  movement  in  the  j  oint  is  preserved ;  while, 
should  ankylosis  result,  the  presence  of 
abduction,  assuming  the  form  of  apparent 
lengthening,  will  be  a  distinct  gain,  for  it 
will  tend  to  compensate  for  any  real 
shortening  that  may  have  taken  place. 
Instances  are  not  rare  in  which  a  limb, 
which  has  become  permanently  fixed  in  a 
position  of  abduction,  has  the  appearance 
of  being  of  the  same  length  as  its  fellow, 


though  it  is  in  reality  shortened  to  the 
extent  perhaps  of  an  inch  or  an  inch  and 
a  half.  Adduction  is  of  greater  moment,  for 
it  has  the  effect  of  making  the  limb  prac¬ 
tically  shorter  than  its  fellow.  It  is  there¬ 
fore  necessary  if  possible  to  correct  it.  This 
may  be  done  in  the  following  manner.  A 
weight  somewhat  heavier  than  that  which 
would  ordinarily  be  used — for  a  child  of  five 
or  six  years  six  pounds  may,  for  the  present- 
purpose,  be  employed — is  attached  to  the 
affected  limb  in  the  ordinary  way.  A  long 
splint  is  then  applied  to  the  sound  side, 
unless  this  has  already  been  done,  and  at 
its  lower  end  is  fastened  a  cord  which  runs 
along  its  outer  side  upwards  to  the  head  of 
the  bed,  where  it  is  made  to  turn  over  a 
pulley  and  sustain  a  weight  of  five  or  six 
pounds.  By  this  means,  while  the  affected 
limb  is  drawn  down,  the  opposite  limb  is 
carried  in  a  contrary  direction.  There  are 
few  cases  in  which,  unless  firm  ankylosis 
has  taken  place,  this  method  will  not  in 
the  course  of  two  or  three  months  com¬ 
pletely  remove  apparent  shortening  depen¬ 
dent  on  adduction.  Should  the  limb,  in  con¬ 
sequence  of  the  absorption  of  the  head  of 
the  femur,  tend  to  be  everted,  this  posture 
may  be  corrected  by  the  following  plan  : — 
An  outside  splint,  long  enough  to  extend 
from  the  level  of  the  sole  to  the  knee,  and 
furnished  with  a  cross-piece  so  that  it  is 
1" -shaped  at  its  lower  end,, is  applied  to  the 
outer  side  of  the  limb,  and  is  at  first  tilted 
with  sand-bags  (one  of  which  is  placed  upon 
the  outer,  and  the  other  beneath  the  inner 
end  of  the  cross-piece),  so  that  it  is  rotated 
outwards  to  the  same  extent  as  the  foot  and 
leg.  It  is  then  gradually  rotated  inwards 
by  changing  the  slant  of  the  cross-piece  and 
altering  the  sand-bags  until,  carrying  the 
limb  with  it,  it  has  brought  the  latter  into 
its  natural  position. 

Formerly  it  was  the  custom,  in  cases 
of  considerable  deformity,  to  place  the 
patient  under  the  influence  of  chloroform, 
and  to  forcibly  straighten  the  limb.  This 
was  a  violent  proceeding,  which  often  in¬ 
flicted  much  injury.  It  is  now  very 
generally,  and  very  properly,  discarded. 
In  those  instances,  however,  in  which 
the  limb  is  so  firmly  held  by  adhesions 
that  no  improvement  is  obtained  by  weight- 
extension,  the  following  plan  may  be 
adopted.  While  the  patient  is  under  an 
anaesthetic,  the  limb  may  be  straightened 
by  manipulation  through  two  or  three 
degrees,  and  may  then  be  left  again  to  the 
action  of  the  weight.  It  will  be  very  gen¬ 
erally  found  that,  after  extension  has  once 
been  thus  commenced,  the  weight  will  do 
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the  rest,  and  the  limb  will  gradually  come 
down  into  its  normal  posture.  This  pro¬ 
ceeding  must  always  be  very  carefully 
carried  out,  and  only  very  slight  force  ought 
to  be  employed. 

Mr.  Thomas,  of  Liverpool,  has  intro¬ 
duced  an  excellent  splint  for  hip-disease, 
which  has  become  very  popular  in  England. 
Made  entirely  of  iron,  it  consists  essentially 
of  a  well-padded  bar,  running  along  the 
posterior  aspect  of  the  limb  from  the  inferior 
angle  of  the  scapula  to  just  above  the  ankle. 
This  bar  is  easily  bent  with  wrenches  to 
the  outline  of  the  trunk  and  limb,  but 
it  is  strong  enough  to  maintain  its  shape 
when  once  applied  to  the  patient.  At  its 
upper  end  is  a  chest-piece,  made  of  iron 
behind,  and  ending  in  a  strap  and  buckle  in 
front,  for  fastening  round  the  thorax.  The 
splint  is  kept  in  place  at  its  lower  end  by 
a  semi- circlet  made  of  sheet  iron  behind, 
and  fastening  with  a  strap  and  buckle  round 
the  leg  in  front.  A  similar  fastening  is 
added  at  the  middle  of  the  thigh.  In  the 
lumbar  region  of  the  spine  the  splint  is 
fixed  by  a  wdde  flannel  bandage,  surround¬ 
ing  it  and  the  trunk.  In  acute  cases  this 
splint  is  applied  to  fix  the  limb  as  the 
patient  lies  in  bed ;  and  if  deformity  is 
present,  it  is  fitted  to  the  shape  of  the  limb, 
and  is  gradually  straightened,  so  that  the 
position  of  the  limb  is  corrected.  In  the 
later  stages  of  treatment  the  patient  is 
allowed  to  be  upon  crutches  and  to  wear  a 
high  boot  on  the  opposite  foot,  so  that  the 
affected  limb  does  not  touch  the  ground. 

This  splint  is  very  useful,  both  for  the 
purpose  of  maintaining  the  limb,  when 
disease  is  acute,  completely  at  rest  (and  for 
this  purpose  it  may  advantageously  be  com¬ 
bined  with  weight -extension),  and  in  the 
convalescent  stage,  in  order  to  prevent  the 
return  of  flexion.  Children  who  are  wear¬ 
ing  this  splint  can  also  be  lifted  without 
disturbance  of  the  limb.  The  principal 
objection  to  it  is  that  if  long-continued  it 
leads  to  considerable  atrophy  of  the  muscles 
of  the  thigh.  Moreover,  as  it  effects  no  ex¬ 
tension,  it  does  not  prevent,  when  bone- 
absorption  is  taking  place,  the  sliding  of  the 
upper  end  of  the  femur  towards  the  dorsum 
ilii — in  other  words,  the  gradual  shortening 
of  the  limb.  Nor  does  it  exert  any  direct 
influence  to  remove  adduction.  Thomas’s 
splint,  in  short,  is  chiefly  useful  for  the  pur¬ 
poses  of  fixing  a  limb  in  acute  disease,  and 
for  preventing  the  return  of  flexion  when 
the  patient  is  up  and  using  crutches.  Its 
simplicity  and  durability,  and  the  ease  with 
which  it  can  be  managed,  are  strong  re¬ 
commendations  of  this  appliance.  While  it 


is  hi  use  the  patient  must  be  placed  on  a 
soft  bed,  instead  of  on  the  firm  mattress 
necessary  for  weight-extension.  A  common 
fault  in  this  splint,  as  supplied  by  the  in¬ 
strument-makers,  is  that  it  is  much  too 
sharply  bent  where  it  corresponds  with  the 
junction  of  the  nates  with  the  thigh,  with  the 
result  that  it  may  lead  to  pressure  on  the 
great  sciatic  nerve  to  a  degree  which  seri¬ 
ously  interferes  with  the  nutrition  of  the 
limb.  This  curvature  ought  to  be  modified 
before  the  splint  is  applied. 

Mr.  Bryant  has  invented  an  appliance 
consisting  of  two  outside  long  splints,  one 
for  each  limb,  extending  from  the  sole 
to  the  axilla,  and  fastened  together  at  their 
lower  ends  by  a  cross-piece,  and  at  their 
upper  end  by  an  iron  rod  arched  over  the 
chest,  so  that  they  are  maintained  in  a 
parallel  position.  The  object  of  this  double 
splint  is  to  keep  the  patient  at  complete 
rest,  and  to  prevent  abduction  or  adduction. 
The  various  forms  of  shield  splints  made 
of  leather  or  gutta-percha,  and  the  more 
recently  introduced  plaster  of  Paris  splint, 
are  all  rendered  very  nearly  useless  by  the 
fact  that  as  they  have  very  little  power  to 
prevent  flexion  they  entirely  fail  to  keep  the 
joint  at  rest.  They  are  in  every  respect 
inferior  to  Thomas’s  splint,  which  ought  to 
be  regarded  as  having  completely  super¬ 
seded  them. 

In  America,  Taylor’s  and  Sayre’s  splints, 
or  some  of  their  numerous  modifications,  are 
much  in  use.  These  appliances,  which  are 
described  in  all  American  works  on  surgery, 
are  intended  to  maintain  extension  while 
the  patient  is  allowed  to  move  about  in  the 
open  air.  The  defect,  however,  in  all  of 
them  is,  that  it  is  impossible,  excepd  by 
constant  readjustment,  to  maintain  exten¬ 
sion,  or  even  to  secure  adequate  rest  of  the 
limb.  Hence  this  form  of  apparatus  has 
never  become  popular  with  English  sur¬ 
geons. 

It  is  difficult  to  say  how  long  treat¬ 
ment  in  any  particular  case  should  be  con¬ 
tinued.  It  must  be  remembered,  however, 
that  recovery  takes  place  very  slowly,  and 
that  relapses  are  very  prone  to  occur,  so  that 
the  danger  is  that  time  enough  will  not 
be  allowed.  Very  few  cases,  even  among 
those  that  are  treated  efficiently  from  their 
very  commencement,  are  cured  by  less 
than  six  months  of  absolute  rest,  and  even 
eighteen  months  or  two  years  may  be 
necessary.  When  weight-extension  is  the 
method  employed,  it  should  be  main¬ 
tained  for  at  least  three  months  after  all 
pain  and  tenderness  have  completely  dis¬ 
appeared.  Then  the  weight  should  be  very 
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gradually  reduced,  and  tlie  patient  should 
not  be  allowed  to  be  up  for  a  month  after 
all  extension  has  ceased.  He  may  then 
get  about  with  crutches,  with  a  high  boot 
on  the  sound  side,  and  with  a  Thomas’s 
splint  applied  to  the  affected  limb  ;  and  this 
form  of  treatment  must  be  persisted  in  for 
at  least  another  six  months,  or  even  a  year, 
at  the  end  of  which  period  Thomas’s  splint 
may  be  left  off  during  the  day,  although  it 
should  still  be  worn  for  some  months  longer 
during  the  night,  in  order  to  guard  against 
any  recontraction  of  the  limb. 

It  is  very  important  that  the  formation 
of  matter  in  hip-disease  should  not  be  over¬ 
looked,  yet  large  collections  sometimes  es¬ 
cape  notice.  If  an  abscess  is  detected,  it  is 
best  to  evacuate  the  collection  at  once  by 
some  means  by  which  septic  changes  may  be 
prevented.  The  writer  has  largely  employed 
Lister’s  method.  A  free  incision  is  made,  and 
matter  is  gently  pressed  out,  so  that  the  ab¬ 
scess-cavity  is  emptied.  A  drainage-tube  just 
long  enough  to  enter  the  abscess  is  intro¬ 
duced,  and  the  ordinary  carbolic  dressings 
are  applied.  The  results  have  been  extremely 
satisfactory.  There  is,  in  the  great  majority 
of  cases,  no  rise  of  temperature,  nor  any  con¬ 
stitutional  disturbance.  Where  suppuration 
is  acute,  and  connected  with  inflamed  bone, 
discharge  necessarily  continues  for  a  time, 
but  the  matter  quietly  escapes  through  the 
small  sinus  which  is  soon  all  that  is  left  of  the 
incision,  so  that  no  injury  is  caused  to  the 
soft  structures  of  the  limb.  When  the  bone- 
disease,  under  the  influence  of  rest,  comes 
to  an  end,  suppuration  ceases,  and  the 
wound  quickly  heals.  In  instances  in 
which  pus  has  formed  late  in  the  case,  and 
where  active  disease  has  come  to  an  end, 
the  abscess  has  frequently  been  soundly 
healed  within  a  month  or  six  weeks,  while 
not  a  few  have  been  completely  closed  within 
three  weeks. 

The  safety  with  which  matter  can  be 
evacuated  by  Lister’s  method  enables  us 
entirely  to  change  the  old  form  of  practice 
in  the  management  of  these  abscesses,  and 
the  early  withdrawal  of  matter  may  be  con¬ 
fidently  recommended.  When  this  rule  is 
followed,  the  wide  burrowing  of  pus  in  the 
limb,  and  the  formation  of  numerous  sinuses 
— hitherto  so  common  an  occurrence — is 
avoided,  except  in  the  very  few  instances 
in  which  acute  scrofulous  bone-disease  be¬ 
comes  very  extensive,  and  is  attended  with 
wide  infiltration  of  the  limb  by  inflamma¬ 
tory  products. 

Excision. — Very  different  opinions  are 
still  held  as  to  the  value  of  excision  as  a 
means  of  treating  hip-disease.  In  the  view 


of  the  majority  of  surgeons  the  operation  is 
one  that  should  be  employed  only  in  other¬ 
wise  hopeless  cases;  for  experience,  the  force 
of  which  is  daily  increasing,  shows  that  if 
the  treatment  by  rest  and  the  evacuation 
of  matter  is  efficiently  carried  out  before 
the  disease  has  reached  an  advanced  stage, 
recovery,  with  a  much  more  useful  limb 
than  that  which  is  left  after  excision,  will 
usually  take  place.  The  result,  however,  of 
excision  in  cases  in  which  the  operation  has 
been  performed  only  after  all  other  means 
have  failed,  and  in  which  the  general  health 
has  suffered  considerably,  is  very  unsatis¬ 
factory  ;  suppuration  often  continues  to  be 
as  free  after  as  it  was  before  the  operation, 
the  wound  never  heals,  and  the  patient  dies 
of  exhaustion  or  visceral  disease  ;  or  if  heal¬ 
ing  is  at  last  effected,  this  is  only  after  so 
long  a  delay  that  very  little  has  been  gained 
by  the  operation.  In  view  of  these  failures, 
some  authorities  have  advised  that  the 
operation  should  be  performed  at  a  much 
earlier  date — as  soon,  in  fact,  as  suppuration 
is  detected.  If  this  is  done,  it  is  maintained 
that  the  wound  quickly  heals ;  the  local 
nidus  of  tubercular  disease  is  removed,  so 
that  the  danger  of  systemic  infection  is 
averted ;  and  the  patient  escapes  the  suffer¬ 
ing  and  dangers  which  are  incidental  to  the 
later  stages  of  the  affection.  The  argument, 
however,  which  is  widely  accepted  as  con¬ 
clusive  against  early  excision,  is  the  same 
as  that  which  applies  to  the  case  of  the 
removal  of  a  strumous  testis  in  the  early 
stage — namely,  that  if  proper  treatment  is 
adopted  repair  will  take  place,  and  the  organ 
may  be  saved.  Other  objections  to  early 
excision  are  that  the  operation  is  one  that 
cannot  be  spoken  of  as  free  from  consider¬ 
able  risk  ;  and  that  the  limb,  after  even  suc¬ 
cessful  excision,  is  generally  much  shorter, 
and  much  less  strong  and  useful  than  that 
which  is  left  when  a  cure  has  been  obtained 
without  operative  interference.  Nor  is  there 
much  force  in  the  proposition  that  the 
operation  diminishes  the  risk  of  systemic 
infection,  for  it  is  impossible  to  be  certain 
that  all  infective  material  (the  presence  of 
which,  however,  is,  in  the  earlier  period  of 
the  disease,  a  mere  matter  of  assumption) 
will  be  removed,  or  that  other  centres  of 
infection  do  not  already  exist.  Moreover, 
systemic  infection  is,  after  all,  so  rare,  that 
the  possibility  of  its  occurrence  is  no  jus¬ 
tification  for  the  sacrifice  of  such  an  im¬ 
portant  joint  as  the  hip. 

Although,  however,  excision  generally 
fails  when  employed  in  the  later  stages 
of  the  disease,  and  although  an  early 
resort  to  it  is  not  warrantable,  there  are 
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certain  conditions  in  which  the  opera¬ 
tion  onglit  to  be  performed.  These  are — 
(a)  when  the  whole  or  a  considerable  por¬ 
tion  of  the  head  of  the  femur  has  become 
detached,  and  is  lying,  as  a  sequestrum,  in 
the  acetabulum  or  in  the  cavity  of  an  ab¬ 
scess.  This  occurrence,  which  is  not  very 
rare,  may  be  suspected  when  suppuration 
continues  to  be  copious,  and  when  it  is 
found  that  the  upper  end  of  the  femur  is 
abnormally  movable,  so  that  it  can  be 
pushed  upward  on  the  dorsum  ilii,  and  then 
be  drawn  down  again,  especially  if  grating 
between  the  bony  surfaces  is  felt.  In  these 
cases — in  which,  however,  what  is  done  is 
rather  an  operation  for  the  removal  of  dead 
bone  than  a  systematic  excision— recovery 
generally  quickly  takes  place,  and  a  very 
satisfactory  result  is  obtained,  (b)  When 
suppuration  continues  to  be  copious  after 
three  or  four  months,  and  the  patient  is  losing 
flesh  and  strength  in  spite  of  rest  and  the  pro¬ 
vision  for  the  free  drainage  of  matter,  and 
when  careful  examination  discloses  no  evi¬ 
dence  of  extensive  disease  in  either  the  femur 
or  the  pelvis.  If  the  femur  is  extensively 
diseased,  it  is  usually  found  that  sinuses 
lead  to  bare  bone  in  the  upper  end  of  the 
shaft ;  the  bone  is  felt  to  be  enlarged  when 
grasped  between  the  fingers  in  a  direction 
from  before  backwards,  and  there  is  general 
brawny  thickening  of  the  soft  parts,  accom¬ 
panied  by  burrowing  of  matter  for  some  dis¬ 
tance  in  the  thigh.  The  formation  of  sinuses 
about  the  ilium,  and  the  fact  that  a  probe, 
introduced  into  any  openings  that  may  have 
formed,  runs  towards  the  pelvis,  will  point 
to  the  existence  of  disease  of  the  acetabulum. 
Important  information  may  also  be  obtained 
by  exploring  the  pelvic  aspect  of  the  aceta¬ 
bulum  with  the  finger  passed  into  the  rec¬ 
tum,  when  swelling,  indicating  the  presence 
of  an  abscess,  may  sometimes  be  felt.  When 
the  femur  is  extensively  diseased  (chronic 
myelitis  sometimes  affects  the  upper  third 
or  even  more  of  its  shaft)  amputation  is  the 
only  operative  proceeding  that  will  suffice. 
When  the  pelvis  is  widely  involved,  excision 
will  generally  be  useless,  though  in  some 
cases  it  does  good  by  securing  free  drainage, 
(c)  Excision  may  also  be  advisable  when 
long-continued  and  very  free  suppuration  is 
associated  with  displacement  of  the  upper 
end  of  the  femur,  attended  with  deformity 
which  cannot  be  removed  without  operative 
interference.  Should  albumen  appear  in 
the  urine,  or  enlargement  of  the  liver  be 
detected  (evidences  that  amyloid  degene¬ 
ration  of  the  viscera  has  commenced),  the 
question  of  excision  ought  to  be  carefully 
discussed,  for,  if  the  operation  can  check 


suppuration,  complete  recovery  of  the  inter¬ 
nal  organs  may,  and  indeed  very  probably 
will,  take  place.  It  must,  however,  be  re¬ 
membered  that  amyloid  disease  often  passes 
off  as  the  disease  subsides  under  rest  and 
drainage  of  the  joint,  so  that  the  mere  pre¬ 
sence  of  albumen  or  of  an  enlarged  liver  or 
spleen  does  not  call  for  active  interference, 
unless  the  discharge  is  very  profuse  and 
shows  no  tendency  to  decrease.  The  opera¬ 
tion  should,  therefore,  be  performed  only 
when  it  is  evident  that  no  improvement  is 
to  be  expected  from  further  delay. 

It  is  sometimes  better  not  to  perform  a 
complete  excision,  but  to  operate  with  the 
purpose  of  removing  any  sequestra  that 
may  be  present,  and  of  laying  open  any 
deep  sinuses  through  which  pus  may  have 
a  difficulty  in  escaping.  Great  improve¬ 
ment,  or  even  sound  healing,  may  follow 
this  method  of  treatment. 

The  Operation  of  Excision. — In  cases 
suitable  for  the  proceeding,  the  operation  of 
excision  is  limited  to  the  removal  of  the 
head  and  neck  of  the  femur  or  what  re¬ 
mains  of  these  jiarts.  The  trochanter  should 
not  be  taken  away,  and  the  soft  structures 
around  the  bone,  including  the  attachments 
of  the  muscles,  should  be  as  little  disturbed 
as  possible.  The  method  formerly  adopted, 
by  which  the  upper  end  of  the  femur  was 
stripped  and  forced  out  of  the  wound,  has 
been  superseded  by  the  following  proceed¬ 
ing  : — A  deep  incision,  four  or  five  inches 
in  length,  is  made  from  the  base  of  the 
trochanter  upwards  in  the  direction  of  the 
fibres  of  the  glutei ;  the  edges  of  the  wound 
are  retracted,  and  the  capsule,  if  it  remains, 
is  divided,  so  that  the  joint  is  opened  from 
behind.  The  finger  is  then  introduced  to 
ascertain  the  condition  of  the  bones  and  the 
position  of  the  neck  of  the  femur.  A  narrow 
saw  is  now  passed  along  the  finger,  the  neck 
is  cut  through,  and  the  detached  portion  of 
bone  is  removed  with  sequestrum-forceps 
with  as  little  violence  to  the  neighbouring 
parts  as  possible.  If  the  trochanter  or  the 
upper  end  of  the  shaft  is  extensively  dis¬ 
eased,  they  must  be  removed  ;  but  it  must 
be  borne  in  mind  that  this  step  seriously 
interferes  with  the  future  usefulness  of  the 
limb,  and  should  not  be  resorted  to  unless 
on  the  ground  of  clear  necessity.  The  ace¬ 
tabulum  must  now  be  explored,  and  search 
made  for  sequestra.  If  any  pieces  of  bone 
are  found  detached,  they  should  be  re¬ 
moved;  but  should  the  bone  be  found 
merely  inflamed  and  bare,  it  should  be  left 
for  subsequent  healing  by  granulation.  If 
perforation  of  the  acetabulum  has  occurred, 
and  abscess  has  formed  in  the  pelvis,  suffi- 
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cient  bone  must  be  removed,  with  a  gouge, 
to  provide  for  the  free  escape  of  pus,  and 
a  drainage-tube  should  be  introduced.  The 
wound  may  be  conveniently  dressed  with 
carbolic  gauze.  After  the  operation,  the 
limb  should  be  placed  on  a  long  splint, 
interrupted  at  the  hip,  or  it  may  be  sup¬ 
ported  between  sand-bags,  a  light  weight 
being  suspended  from  the  foot  to  prevent 
retraction. 

Amputation. — Many  circumstances  have 
conspired,  during  the  last  few  years,  to  in¬ 
duce  surgeons  to  recommend  a  more  fre¬ 
quent  resort  than  formerly  to  amputation, 
as  a  means  of  treating  certain  cases  of  liip- 
disease.  The  introduction  of  the  various 
forms  of  elastic  tourniquet,  and  of  Davy’s 
lever,  having  provided  the  means  whereby 
haemorrhage  can  be,  to  a  great  extent,  pre¬ 
vented,  the  operation  has  been  found  much 
less  fatal  than  was  anticipated.  It  is  now 
known  that  amyloid  degeneration  is  no  bar 
to  operative  interference,  and  that  patients 
often  completely  recover  from  this  condition 
when  the  copious  suppuration  which  has 
produced  it  is  arrested ;  while  the  fact  has  \ 
become  more  and  more  clear  that,  in  many  | 
cases  of  advanced  disease,  it  is  useless  to  hope  i 
for  recovery  by  the  expectant  treatment,  and 
futile  to  resort  to  excision.  It  is  needless 
to  say  that  amputation  at  the  hip-joint 
ought  only  to  be  performed  when  there  is 
good  reason  to  believe  that  the  patient  has 
no  other  prospect  of  recovery.  The  cases 
in  which  the  proceeding  should  be  adopted 
are  : — {a)  Those  in  which  there  is  extensive 
disease  of  the  femur  attended  with  copious 
and  long-continued  suppuration,  persisting 
in  spite  of  re^t  and  free  drainage ;  and  in 
which  the  patient  is  steadily  losing  flesh 
and  strength,  and  especially  when  albu¬ 
minuria  or  enlargement  of  the  liver  is  pre¬ 
sent,  to  show  that  amyloid  degeneration  of 
the  internal  organs  is  in  progress.  ( b )  When 
excision  has  been  performed  but  has  failed  i 
to  arrest  suppuration,  and  the  patient’s 
strength  is  becoming  exhausted.  An  addi¬ 
tional  ground  for  resorting  to  amputation 
in  these  cases  is  that  the  operation  is  much 
more  easily  and  quickly  carried  out  when  ex¬ 
cision  has  been  already  practised,  (c)  When, 
in  spite  of  careful  treatment  by  rest  and 
drainage,  the  disease  continues  to  advance, 
and  the  patient’s  strength  is  not  sufficient 
to  enable  him  to  effect  repair  after  excision. 
(d)  The  operation  may,  sometimes,  be  per¬ 
formed  in  cases  of  free  suppuration  con¬ 
nected  with  extensive  disease  of  the  pelvis. 
The  result  of  these  cases  must  generally 
be  doubtful ;  but  recovery,  otherwise  hope¬ 
less,  may  perhaps  be  secured  by  the  pro¬ 


vision  of  such  free  drainage  as  is  provided 
by  the  removal  of  the  limb.  Possibly,  also, 
when  the  limb  is  removed,  diseased  bone, 
not  previously  within  reach,  may  be  got  at 
and  extracted. 

As  the  patient  is  already  in  a  condition 
of  great  prostration,  care  must  be  taken 
both  to  prevent  haemorrhage  and  to  com¬ 
plete  the  operation  with  as  little  delay  as 
is  compatible  with  its  careful  performance. 
The  bleeding  which  is  most  difficult  to 
prevent  is  that  winch  is  derived  from  the 
vessels  of  the  posterior  flap.  This  may  be 
guarded  against  by — 1,  Davy’s  lever,  or  2, 
pads  may  be  placed  on  the  external  iliac 
artery,  just  above  the  groin  and  over  the 
posterior  vessels  as  they  leave  the  great 
sciatic  notch;  and  an  elastic  tourniquet, 
made  of  tubular  india-rubber,  may  be 
applied  firmly,  in  a  circular  manner,  over 
these  pads. 

The  method  of  performing  the  amputa¬ 
tion  is  a  matter  of  importance.  The  old 
plan  of  transfixion  may  be  rapidly  carried 
out ;  but  it  has  the  disadvantage  that  the 
stump  is  so  short  that  the  patient  will  have 
little  or  no  power  to  use  an  artificial  limb  in 
walking.  When,  however,  the  muscles  are 
saved,  so  that  a  long  stump  is  provided,  the 
patient  will  be  able  to  use  an  apparatus 
with  which  he  can  walk  in  a  satisfactory 
manner ;  many  surgeons,  therefore,  remove 
the  limb  by  Furneaux  Jordan’s  method. 
See  Hip-joint,  Amputations  at  the.  The 
choice  between  this  method  of  amputa¬ 
tion  and  that  by  transfixion  must  be  care¬ 
fully  made,  and  must  depend  upon  circum¬ 
stances.  If  the  patient  is  fairly  strong, 
so  that  it  is  thought  he  can  bear  a  some¬ 
what  prolonged  operation,  it  will  be  right 
to  endeavour  to  secure  for  him  the  ad¬ 
vantage  of  a  stump  which  will  enable 
him  to  wTear  an  artificial  limb  ;  and  Fur¬ 
neaux  Jordan’s  operation  should  be  selected. 
In  cases,  however,  in  which  great  exhaus¬ 
tion  is  present,  the  main  question  is,  not 
what  form  of  stump  will  be  most  useful, 
but  how  the  patient’s  life  can  be  saved ; 
and  in  these  instances  the  much  more 
expeditious  method  of  transfixion — -when 
bleeding  has  been  provided  against  by  the 
use  of  Davy’s  lever  or  a  carefully  adjusted 
tourniquet — had  better  be  selected. 

Howard  Marsh. 

HIP- JOINT,  Amputations  at  the. — 

Amputation  at  the  hip-joint  is  an  opera¬ 
tion  which,  under  any  circumstances,  and 
no  matter  wffiat  precautions  may  be  adopted 
to  avoid  the  traumatic  accidents  liable  to 
occur  from  the  necessarily  great  size  of  the 
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wound,  must  be  regarded  as  one  of  the 
most  serious  in  the  whole  range  of  practical 
surgery.  The  rate  of  mortality  that  has 
hitherto  attended  it  is  exceptionally  high. 
Dr.  J.  Bryant  states  that  in  military  practice 
the  ‘  immediate  ’  amputation  is  attended 
with  a  mortality  of  93  per  cent.,  in  civil 
practice  GO  per  cent.,  and  in  both  combined 
80  per  cent ;  in  non-traumatic  cases  it  is 
under  41  per  cent.,  and  in  the  two  classes 
taken  together  it  is  a  little  over  64  per  cent. 
The  conditions  necessitating  the  oj)era'tion, 
the  shock,  and  the  dangers  of  haemorrhage 
and  septicaemia,  all  contribute  to  make  the 
prognosis  in  such  cases  one  of  the  utmost 
gravity.  ‘  Death,’  observes  M.  Verneuil,  4  is 
sometimes  immediate,  on  the  operating 
table  itself ;  sometimes  rapid  in  the  first  five 
hours,  sometimes  within  two  hours ;  at 
other  times  it  occurs  after  the  first  seven 
days  or  later.  Early  deaths  are  by  much 
the  most  frequent,  ordinarily  caused  by  the 
haemorrhage  which  precedes,  accompanies, 
or  follows  the  operation,  and  which  pro¬ 
ceeds  not  only  from  the  femoral  artery,  but 
also  from  the  branches  of  the  gluteal  and 
the  sciatic  arteries.  Later  deaths  are  most 
frequently  the  result  of  blood-poisoning.’ 
The  four  mam  factors,  therefore,  which 
have  hitherto  played  so  important  a  part  in 
raising  the  mortality  of  this  operation 
are : — 

1.  The  serious  conditions  which  neces¬ 
sitate  the  operation. 

2.  Shock. 

3.  Blood-poisoning. 

4.  Haemorrhage. 

Over  the  first  of  these  the  surgeon  has 
obviously  no  control ;  with  the  second 
he  is  almost  equally  powTerless,  although 
there  is  the  authority  of  Yon  Langenbeck 
for  maintaining  that  haemorrhage  intensifies 
it,  but  with  septicaemia  and  haemorrhage  he 
is  in  most  instances  able  to  grapple,  and 
with  good  prospect  of  success.  As  regards 
the  third  factor,  the  absence  of  surgical  fever 
in  the  cases  the  writer  has  operated  upon, 
in  all  of  which  rigid  Listerian  antiseptic 
precautions  were  adopted  previously,  dur¬ 
ing,  and  subsequent  to  the  operation,  is 
evidence  of  the  powerful  means  that  are 
now  at  our  disposal  for  striking  at  those 
septic  influences  which  have  hitherto  proved 
so  fatal. 

The  arrest  of  haemorrhage  during  ampu¬ 
tation  at  the  hip-joint  can  best  be  effected 
by  one  of  three  methods — (1)  the  abdominal 
clamp  of  Sir  J.  Lister ;  (2)  Davy’s  rectal 
lever ;  and  (3)  elastic  pressure.  In  the  first  j 
of  these  the  defects  are  threefold — (1)  the 
difficulty  of  adjustment,  especially  in  cases  ' 


in  which  there  is  any  deviation  from  the 
normal  course  of  the  aorta  ;  (2)  the  danger 
to  the  intestines  resulting  from  overpressure 
of  the  instrument ;  and  (3)  the  interference 
with  the  respiratory  movements  from  pres¬ 
sure  on  the  abdominal  muscles.  The  first 
two  of  these  defects  are  acknowledged  by 
Sir  J.  Lister,  while  the  rectal  lever  intro¬ 
duced  by  Mr.  Davy  effectually  gets  rid  of 
the  third,  but  has  itself  special  dangers, 
viz.  unreliability  in  checking  haemorrhage 
where  an  unusual  course  of  the  aorta  or 
common  iliac  artery  exists ;  besides  the 
necessarily  fatal  accident  of  perforation  of 
the  bowel  resulting  from  an  undue  amount 
of  force  used  in  the  introduction  of  the  lever. 
The  writer  has  tested  the  method  in  three 
cases  of  amputation  at  the  hip -joint.  In 
the  first  two  the  lever  acted  perfectly,  the 
operations  being  practically  bloodless ;  in. 
the  third  it  w’as  not  so  satisfactory,  the 
haemorrhage  being  such  as  to  give  rise  to 
anxiety.  Elastic  pressure  as  suggested  by 
Esmarch  appears  to  be  the  most  effectual 
method,  and  the  one  attended  with  the 
minimum  of  danger.  A  simple  mode  of 
making  such  pressure  has  been  recom¬ 
mended  by  Mr.  J ordan  Lloyd.  Having  first 
produced  anaemia  of  the  limb  by  an  Esmarch 
bandage,  he  takes  a  strip,  about  two  yards 
in  length,  of  a  Martin  rubber  bandage,  and 
passes  it  doubled  round  the  thigh  at  the 
groin.  An  ordinary  roller  bandage  is  then 
placed  on  the  external  iliac  artery,  and  ‘  the 
ends  of  the  rubber  are  firmly  and  steadily 
drawn  by  an  assistant  upwards  and  out¬ 
wards,  one  in  front  and  the  other  behind,  to 
a  point  above  the  centre  of  the  iliac  crest 
of  the  same  side.’  The  portion  of  the  ban¬ 
dage  crossing  the  groin  obliquely  presses  on 
the  roller,  which  in  its  turn  presses  on  and 
occludes  the  external  iliac  artery,  and  the 
other  portion,  passing  behind,  closes  the 
gluteal  vessels,  bleeding  from  which  gives 
as  a  rule  in  this  operation  most  trouble  and 
anxiety. 

The  following  are  the  methods  by  which 
amputation  at  the  liip-joint  may  be  per¬ 
formed  : — 

I.  Single  flap  (anterior  or  internal). 

II.  Double  flap  (antero-posterior  or 
lateral). 

III.  Oval. 

IV.  Circular. 

Y.  Modified  circular. 

The  first  of  these  procedures  may  be 
thus  described : — 

The  parts  about  to  be  operated  on 
having  been  rendered  aseptic,  anaesthesia 
induced,  and  some  of  the  measures  already 
mentioned  taken  to  prevent  haemorrhage, 
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the  patient  should  be  so  placed  on  the  table 
that  the  pelvis  should  project  beyond  its 
edge.  The  scrotum  should  be  drawn  aside 
by  an  assistant  with  a  broad  bandage  or 
cloth ;  another  assistant  should  stand  be¬ 
side  the  operator  to  take  charge  of  the 
anterior  flap  and,  if  necessary,  make  pres¬ 
sure  on  the  femoral  artery ;  a  third  should 
support  the  condemned  limb  and  thoroughly 
understand  when  to  flex,  extend,  abduct, 
and  adduct  the  limb  during  the  performance 
of  the  operation.  The  thigh  being  slightly 
flexed  on  the  pelvis  the  operator  takes  a 
long  narrow-bladed  catlin  (Liston’s),  the 
cutting  portion  of  which  should  be  at  least 
twelve  inches  in  length,  and  should  enter 
it  at  a  point  midway  between  the  anterior 
superior  spine  of  the  ilium  and  the  great 
trochanter,  and  carry  it  inwards  and  back¬ 
wards  to  a  point  an  inch  below  and  in  front 
of  the  tuber  ischii.  This  step  of  the  opera¬ 
tion,  if  done  skilfully,  should  open  the 
capsule  of  the  joint.  The  operator  then 
with  a  rapid  sawing  movement  carries  the 
knife  longitudinally  downwards  and  for¬ 
wards,  during  which  manoeuvre  the  as¬ 
sistant  passes  his  fingers  behind  the  flap, 
as  soon  as  room  is  afforded  him,  in  order 
to  make,  if  necessary,  pressure  on  the 
femoral  artery.  The  termination  of  the 
flap  should  correspond  to  the  junction  of 
the  upper  and  middle  thirds  of  the  thigh. 
The  anterior  flap  having  been  formed,  re¬ 
flected,  and  compressed  by  an  assistant,  the 
limb  should  be  extended  and  abducted,  and 
the  capsule,  thus  made  tense,  freely  opened. 
The  head  of  the  bone  will  now  protrude, 
and  the  round  ligament  and  posterior  por¬ 
tion  of  the  capsule  should  then  be  divided. 
The  limb  should  then  be  rotated  inwards, 
and  the  attachments  to  the  great  trochanter 
divided.  The  knife  is  then  placed  behind 
the  bone,  and  the  posterior  tissues  divided 
obliquely  downwards  and  forwards. 

In  performing  the  anteroposterior  or 
double-flap  operation,  the  long  anterior  flap 
having  been  formed  in  the  manner  de¬ 
scribed,  the  knife  is  carried  round  and 
under  the  thigh  and  a  lunated  incision  in¬ 
volving  the  integument  and  fascia  made, 
connecting  the  two  extremities  of  the  an¬ 
terior  flap.  The  deeper  tissues  are  then 
obliquely  divided,  following  the  edge  of  the 
retracted  skin,  and  a  short  posterior  flap 
thus  made,  one-third  in  length  of  the  anterior 
flap.  This  method  the  writer  has  always 
adopted. 

In  the  oval  method ,  recommended  by 
Yerneuil,  the  operator  makes  a  vertical  in¬ 
cision  about  two  inches  in  length,  involving 
only  skin  and  fascia,  commencing  an  inch 


below  Poupart’s  ligament.  This  incision 
is  then  carried  downwards,  outwards,  and 
backwards,  then  transversely  along  the 
gluteal  fold,  and  finally  obliquely  upwards 
and  inwards  to  the  termination  of  the  ver¬ 
tical  incision.  The  femoral  vessels  having 
been  exposed,  and  the  artery  ligatured  above 
and  below  the  origin  of  the  profunda,  the 
latter  vessel  in  its  turn  is  also  secured. 
Ligature  of  the  femoral  vein  is  likewise  re¬ 
commended.  The  deeper  incisions  through 
the  muscles  following  the  line  of  the  integu¬ 
mentary  incision  are  then  made,  every 
divided  vessel  being  ligatured.  The  capsule 
is  then  opened  and  the  trochanteric  muscu¬ 
lar  attachments  divided,  the  thigh  having 
been  depressed,  and  the  head  of  the  bone 
protruded.  On  the  removal  of  the  limb  a 
large  gaping  wound  will  result,  which  cannot 
be  closed.  This  M.  Verneuil  considers  an 
advantage,  as  no  accumulation  of  fluids 
liable  to  undergo  putrefactive  changes 
occurs.  The  wound  is  dressed  on  the  ‘  open  ’ 
principle  with  pledgets  of  lint  or  cliarpie 
soaked  in  some  antiseptic  solution.  The 
writer  does  not  recognise  the  alleged  merit 
of  this  procedure. 

The  circular  method  of  amputation  is 
performed  by  making  an  incision,  involving 
primarily  only  skin  and  fascia,  at  a  distance 
of  from  six  to  eight  inches  below  the  an¬ 
terior  superior  spine  of  the  ilium.  The 
skin  is  then  retracted,  and  the  superficial 
and  deep  layers  of  muscles  successively 
divided.  The  bone  is  then  reached,  the 
capsule  freely  divided  close  to  the  cotyloid 
cavity,  the  muscular  trochanteric  attach¬ 
ments  divided,  and  the  head  of  the  bone 
made  to  protrude  by  depressing  and  ab¬ 
ducting  the  thigh.  This  method  is  prefer¬ 
able  to  that  which  immediately  precedes  it. 

Mr.  Furneaux  Jordan  ( Lancet ,  March 
22,  1879)  has  proposed  a  mode  of  amputa¬ 
ting  at  the  hip-joint  for  which  he  claims 
many  advantages.  The  principle  of  the 
operation  is  a  primary  enucleation  of  the 
bone  and  a  subsequent  division  of  the  soft 
structures  of  the  thigh  at  any  desired  spot, 
‘  the  middle  of  the  thigh,  or  below,  or  even 
near  the  knee.’  A  straight  incision  is  first 
made,  the  trochanters  and  upper  part  of  the 
shaft  are  freed  from  their  muscular  attach¬ 
ments  and  the  capsule  opened.  The  shaft 
is  then  cleared  downwards  from  all  its 
attachments  for  a  considerable  distance  and 
lastly  c  a  few  free  sawing  movements  with 
a  long-bladed  knife  through  the  thigh 
from  which  the  bone  had  been  removed  ’ 
complete  the  operation.  The  advantages 
claimed  for  this  operation  over  that  usually 
performed  are— the  wound  being  less  severe, 
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the  cut  surfaces  less  extensive,  less  shock, 
less  haemorrhage,  and  less  opportunity  for 
septic  infection.  The  absence  of  the  bone 
enables  the  operator  to  cut  the  muscles 
on,  or  nearly  on,  a  level  with  the  skin, 
their  retraction  under  these  circumstances 
being  so  great  that  the  skin  readily  covers 
them. 

The  operation  would  clearly  not  be  in¬ 
dicated  in  cases  where  the  soft  tissues  were 
much  engaged  or  in  cases  of  malignant 
disease,  and  it  leaves  necessarily  a  large 
pendulous,  boneless  mass.  These  defects 
may,  not  altogether  without  reason,  be 
advanced  as  arguments  against  the  opera¬ 
tion.  William  Stokes. 

HIP-JOINT,  Dislocations  of  the. — 

These  injuries  are  rare,  and  few  surgeons 
can  claim  a  very  large  experience  of  the 
various  displacements,  whilst  the  oppor¬ 
tunities  for  making  recent  dissections  are 
very  limited.  Consequently,  much  that 
has  been  written  concerning  the  pathology 
of  dislocations  at  the  hip  has  been  founded 
on  experiments  made  upon  the  dead  sub¬ 
ject.  This  method  of  inquiry,  though  use¬ 
ful,  is  scarcely  reliable ;  and  the  results 
require  to  be  checked  by  more  careful  dissec¬ 
tions  of  recent  cases.  Pabbri,  who  made 
a  series  of  elaborate  experiments,  and  laid 
down  rules  for  the  artificial  production  of 
the  various  dislocations,  has  been  followed 
on  the  same  lines  by  Tillaux  and  H.  Morris. 
The  general  result  of  these  observations  is 
to  the  effect  that,  the  lower  part  of  the  cap¬ 
sule  being  the  weakest,  and  the  lower  edge 
of  the  acetabulum  the  least  elevated,  in  all 
dislocations  of  the  hip  the  head  of  the  bone 
escapes  primarily  through  this  region,  and 
arrives  secondarily  at  its  characteristic  posi¬ 
tion.  Further,  according  to  Morris,  abduc¬ 
tion  is  the  position  in  which  all  dislocations 
of  the  thigh  happen.  This  scarcely  accords 
with  clinical  experience.  Thus,  a  case  of 
dislocation  on  to  the  dorsum  ilii,  which 
came  under  the  writer’s  notice,  was  caused 
by  the  squeezing  and  rolling  of  a  man’s 
thighs  and  hips  between  a  moving  omnibus 
and  a  wall,  in  which  position  abduction 
could  scarcely  have  occurred ;  and  Hamil¬ 
ton  mentions  a  case  caused  by  a  fall  from 
a  height  on  to  the  outer  side  of  the  knee, 
where  a  contusion  existed  to  verify  the 
patient’s  statement.  Tillaux,  indeed,  avers 
that  adduction,  with  flexion  and  internal 
rotation,  will  send  the  head  of  the  bone  out 
below  the  tendon  of  the  obturator  internus, 
and  his  belief  is  that  all  dorsal  dislocations 
are  primarily  incomplete  ischiatic.  In 
curious  contrast  to  these  views  are  those  of 


R.  A.  Vance,  who  asserts  that  if  the  aceta¬ 
bulum  be  divided  into  360  degrees,  it  can 
be  truly  said  that  dislocations  occur  at 
every  degree.  Eve,  also,  has  collected 
several  cases  of  direct  dorsal  dislocation ; 
and  there  is  a  specimen  in  St.  Thomas’s 
Hospital,  in  which  the  head  of  the  femur  is 
seen  to  have  perforated  the  capsule  above 
the  obturator  internus  tendon. 

Since  the  days  of  Astley  Cooper,  who, 
perhaps  more  than  any  other  observer, 
made  clear  the  signs  by  which  the  various 
displacements  might  be  recognised,  all  sur¬ 
geons  have  admitted  four  distinct  forms 
of  dislocation  at  the  hip-joint.  These  are 
generally  spoken  of  as — (1)  dislocation  up¬ 
wards,  or  upwards  and  backwards,  on  to 
the  dorsum  ilii ;  (2)  dislocation  backwards, 
or  upwards  and  backwards,  into  the  ischi¬ 
atic  notch;  (3)  dislocation  downwards,  or 
downwards  and  forwards,  into  the  foramen 
ovale  ;  (4)  dislocation  forwards,  or  forwards 
and  upwards,  upon  the  pubes. 

It  is  time  perhaps  that  some  less  cum¬ 
bersome  and  lengthy  nomenclature  was 
adopted  for  these  injuries,  similar  to  what 
has  now.  been  generally  accepted  for  dis¬ 
locations  at  the  shoulder -joint ;  and  the 
writer  suggests  the  terms  superiliac,  super  - 
sciatic ,  super  thyroid,  and  superpubic,  to 
indicate  respectively  these  several  displace¬ 
ments.  If  philologists  take  exception  to 
these  terms,  their  convenience  must  be 
their  apology,  and  they  are  not  more  bar¬ 
barous  than  those  in  use  for  the  homologous 
joint  of  the  upper  extremity.  These  four 
are  usually  regarded  as  the  regular  disloca¬ 
tions  of  the  hip-joint;  but  others  are  met 
with  in  which  the  head  of  the  femur  occu¬ 
pies  various  intervening  points  on  the  cir¬ 
cumference  of  the  acetabulum,  and  the 
latter  are  regarded  as  irregular  or  anoma¬ 
lous.  Bigelow  has  laid  great  stress  on  the 
importance  of  the  ilio-femoral  or  inverted 
Y-shaped  ligament  in  determining  the 
character  of  the  dislocation,  and  he  would 
regard  all  cases  as  regular  except  those  in 
which  this  ligament  is  ‘wholly  ruptured.’ 
He  also  follows  Malgaigne  in  regarding  the 
position  of  the  tendon  of  the  obturator  in¬ 
ternus  as  the  distinctive  feature  separating 
the  superiliac  from  the  supersciatic  disloca¬ 
tion.  In  the  former,  according  to  these 
authors,  the  head  of  the  femur  escapes 
above  the  obturator  internus  tendon;  whilst 
in  the  latter,  which  Bigelow  terms  ‘  dorsal 
below  the  tendon,’  it  escapes  below  the 
obturator,  and  then  turns  up  behind  it. 

As  regards  the  relative  frequency  of  the 
four  regular  dislocations,  rather  more  than 
half  are  superiliac,  and  about  a  fourth 
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supersciatic  ;  the  superthyroid  come  next 
in  order,  and  the  superpubic  are  the  rarest. 
The  hip  is  most  liable  to  dislocation  between 
the  ages  of  fifteen  and  forty-five,  and  the 
injury  is  very  much  more  frequent  in  males 
than  in  females.  Several  cases  have  been 
reported  at  the  age  of  four  years,  and  one 
even  as  early  as  six  months  ;  whilst  at  the 
other  extreme  of  life  they  have  been  known 
to  occur  after  the  age  of  eighty. 

The  Superiliac  Dislocation  (disloca¬ 
tion  upwards  and  backwards  on  to  the 
dorsum  ilii)  may  be  caused  by  a  fall  on 
the  outer  side  of  the  knee  and  thigh,  by 
a  wheel  passing  over  the  hip,  or  by  a  weight 
falling  on  the  back  when  the  patient  is  stoop¬ 
ing.  Malgaigne  mentions  two  cases  caused 
merely  by  a  twist  of  the  limb  inwards  and 
forwards. 

The  symptoms  are  shortening  of  the 
limb  from  one  to  three  inches,  adduction, 
inversion,  and  fixation.  If  the  patient  be 
examined  when  standing,  the  dislocated 
limb  is  seen  to  be  semi-flexed  and  rotated 
inwards,  so  that  the  knee  lies  above  and  in 
front  of  the  other  knee,  and  the  ball  of  the 
great  toe  rests  on  the  instep  of  the  other 
foot.  The  trochanter  is  above  Nelaton’s  line, 
nearer  the  anterior  superior  spine  of  the 
ilium,  and  so  rotated  that  its  posterior  angle 
projects.  The  buttock  is  flattened  and  the 
gluteal  fold  raised.  In  thin  persons  the 
head  of  the  femur  may  be  easily  felt,  and 
sometimes  be  seen,  resting  in  its  new  position. 
By  increasing  the  adduction  it  may  be  made 
to  project,  and  during  flexion  it  may  be  felt 
to  descend.  The  natural  motions  of  the 
joint  are  lost,  and  the  movements  are  limited 
to  slight  flexion,  adduction,  and  rotation  in¬ 
wards. 

The  ligamentum  teres  is  ruptured,  and 
the  capsule  often  extensively  torn,  so  that 
sometimes  only  the  upper  and  anterior  part 
remains  unsevered.  The  untorn  portion, 
nevertheless,  has  a  powerful  influence  in 
retaining  the  bone  in  its  new  position  ;  and 
the  maintenance  of  the  inversion  is  due, 
according  to  Bigelow,  to  the  tension  of  the 
external  fasciculus  of  the  ilio -femoral  liga¬ 
ment.  Gunn,  however,  differs  from  Bigelow 
on  this  point,  holding  that  the  ilio-femoral 
ligament  is  relaxed  in  superiliac  dislocation, 
and  that  the  continuance  of  the  position  is 
due  to  the  tension  of  the  anterior  inferior 
portion  of  the  capsule  and  the  fascia  lata 
externally.  The  small  external  rotators  are 
generally  considerably  damaged  by  the  dis¬ 
location.  In  one  case  the  head  of  the  bone 
was  found  to  have  escaped  between  the 
pyriformis  and  gluteus  medius  ;  in  another, 
between  the  obturator  internus  and  pyri¬ 


formis  ;  whilst,  in  a  case  related  by  Cooper, 
the  pyriformis,  obturatores,  gemelli,  and 
quadratus  were  all  completely  torn  across. 
The  lower  margins  of  the  gluteus  medius 
and  minimus  may  be  damaged,  and  some¬ 
times  the  psoas  and  iliacus  are  partially 
torn. 

If  force  sufficient  to  cause  dislocation 
is  applied  to  the  limb  when  extended,  the 
margin  of  the  acetabulum  is  liable  to  be 
split  off ;  but  this  is  not  a  frequent  accident. 
When  it  has  occurred  there  has  been  a  ten¬ 
dency  to  reluxation  after  reduction. 

Reduction  of  the  superiliac  dislocation 
may  be  effected  by  rotation  or  traction. 
To  reduce  the  bone  by  rotation  the  surgeon 
stands  on  the  injured  side,  and  placing  one 
hand  on  the  knee,  grasps  with  his  other 
hand  the  leg  at  the  ankle.  The  limb  is 
then  flexed  in  the  adducted  position,  by 
which  means  the  ilio-femoral  ligament  is 
relaxed  and  the  head  of  the  bone  is  brought 
down  towards  the  acetabulum ;  next,  the 
limb  is  abducted,  then  rotated  outwards, 
and  finally  carried  down  into  the  extended 
position.  During  this  manoeuvre  the  bone 
usually  enters  the  socket  with  a  sudden 
snap ;  but  should  flexion  or  abduction  be 
carried  too  far,  the  head  of  the  femur  may 
glide  round  the  acetabulum  and  become 
lodged  in  one  of  the  other  characteristic 
situations.  Rupture  of  the  outer  branch  of 
the  Y-ligament,  by  lengthening  the  arc,  may 
be  another  cause  of  the  rotation  method 
failing.  An  old  formula  in  use  at  Guy’s  for 
many  years,  was,  ‘  lift  up,  bend  out,  and 
roll  out,’  which  is  equivalent  to  flexion, 
abduction,  and  circumduction  outwards. 
Hamilton,  in  advocating  gentleness  during 
reduction  by  rotation,  says  4  the  limb  should 
follow  constantly  its  own  inclination.’ 

Traction  may  be  made  in  the  extended 
position  by  placing  the  foot  on  the  perineum 
for  counter-extension,  and  pulling  on  the 
dislocated  limb,  as  practised  by  Morgan  and 
Cock.  Traction  can  also  be  made,  when  the 
thigh  is  flexed  at  a  right  angle  to  the  body, 
by  raising  the  limb  vertically,  the  surgeon’s 
foot  being  placed  over  the  anterior  superior 
spine  or  on  the  pubes,  to  make  counter¬ 
extension.  Traction  by  means  of  pulleys, 
as  practised  by  Astley  Cooper,  is  now  seldom 
employed,  but,  if  required,  may  be  applied 
as  follows  : — A  jack-towel  is  passed  between 
the  thighs  and  secured  to  a  staple  in  the  floor 
near  the  head  of  the  bed,  to  fix  the  pelvis 
and  make  counter- extension.  A  leather 
girth  is  buckled  round  the  lower  part  of 
the  thigh,  and  connected  by  the  cords  of  the 
pulleys  to  a  staple  in  the  wall.  Extension 
is  then  made,  by  tightening  the  pulleys,  in 
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a  direction  downwards  and  across  the  other 
thigh. 

The  Supersciatic  Dislocation  (dis¬ 
location  upwards  and  backwards  into  the 
ischiatic  notch,  or  dorsal  below  the  tendon) 
resembles  in  many  respects  the  superiliac. 
On  this  account  some  surgeons  have  grouped 
these  two  forms  together  as  dorsal.  Accord¬ 
ing  to  Malgaigne,  and,  more  recently, 
Bigelow,  the  distinction  between  them 
rests  on  the  anatomical  fact  that,  in  the 
supersciatic,  the  head  of  the  femur  escapes 
below  the  tendon  of  the  obturator  internus, 
and  then  ascends  behind  it,  so  as  to  lie  on 
this  muscle  or  the  pyriformis,  the  obturator 
tendon  serving  to  hold  down  the  neck  and 
prevent  the  bone  rising  to  the  position  of 
the  superiliac.  If  the  patient  is  examined 
in  the  erect  position,  the  limb  wall  be  found 
adducted  and  inverted  as  in  the  superiliac 
dislocation,  but  shortened  only  to  the  extent 
of  half  an  inch,  or  an  inch  at  most.  Allis 
has  shown,  however,  that  if  both  thighs  be 
brought  to  a  right  angle  with  the  body,  the 
knee  of  the  affected  side  will  appear  much 
lower.  In  the  erect  posture  the  great  toe 
rests  on  the  ball  of  the  great  toe  of  the 
other  foot,  and  the  knee  is  in  front  of  the 
other  knee.  The  trochanter  projects  less  j 
than  in  the  superiliac,  and  the  head  of  the 
bone  is  less  evident  behind ;  but  in  thin 
subjects  it  may  sometimes  be  felt  a  little 
above  the  ischial  tuberosity.  Squires  and 
Hamilton  have  detected  the  head  of  the 
bone  in  the  sciatic  notch  by  the  finger 
passed  into  the  rectum  or  vagina.  Syme 
laid  great  stress  on  the  lordosis  which  occurs 
when  the  limb  is  straightened ;  but  this  is 
merely  the  result  of  the  joint  being  fixed  in 
a  state  of  semiflexion,  and  occurs  whether 
the  joint  is  fixed  by  contraction  of  the  psoas 
and  iliacus,  by  hip-joint  disease,  or  by  dis¬ 
location.  Passive  movement  is  limited  to 
slight  flexion  and  adduction.  Flexion  is 
believed  to  be  essential  for  the  production 
of  this  dislocation,  and,  if  seen  immediately 
after  the  accident,  the  limb  may  be  found 
in  this  position  strongly  adducted  across 
the  other  ;  but  the  weight  of  the  limb  in 
the  erect  posture  causes  the  head  of  the 
bone  to  rise  behind  the  obturator  to  the 
position  of  the  great  sciatic  notch.  Bigelow, 
contrary  to  most  observers,  maintains  that 
inversion  is  greater  in  this  dislocation  than 
in  the  superiliac.  Reduction  has  been  found 
difficult  and  even  impossible  in  some  cases. 
This  Sir  A.  Cooper  accounted  for  by  sup¬ 
posing  the  head  of  the  femur  to  have  become 
impacted  in  the  sciatic  notch  ;  Bigelow 
attributes  the  difficulty  to  the  hooking  of 
the  head  on  the  tendon  of  the  obturator 


internus  ;  whilst  Tillaux  holds  that  it  is  due 
to  the  untorn  portion  of  the  capsule.  The 
head  of  the  bone  is  not  always  found  resting 
on  the  pyriformis  and  margin  of  the  greater 
foramen ;  sometimes  it  has  been  found  on 
the  spine  of  the  ischium,  or  even  lower. 
Fabbri  attempted  to  distinguish  between 
these  forms,  terming  the  higher  ‘  sacro- 
sciatic,’  and  the  lower  ‘  iscliio-sciatic.’  As 
the  head  of  the  bone  escapes  between  the 
gemellus  inferior  and  the  quadratus  femoris, 
the  latter  muscle  is  the  one  more  constantly 
ruptured  than  any  other.  Next  to  it,  the 
gemelli  and  obturator  externus  are  apt  to 
be  lacerated.  The  capsule  is  usually  torn 
from  the  femur  at  the  lower  and  back  part. 
If  the  obturator  internus  gives  way,  the  dis¬ 
location  may  become  consecutively  super¬ 
iliac. 

Reduction  of  the  supersciatic  disloca¬ 
tion  by  rotation  differs  but  little  from  that 
of  the  superiliac  variety ;  but  to  disengage 
the  head  it  may  be  well  to  commence  by 
over- adducting  and  rotating  a  little  inwards, 
then  to  flex,  abduct,  rotate  outwards,  and  ex¬ 
tend.  Flexion  should  not  be  carried  to  the 
same  extent  as  in  the  superiliac,  or  the  head 
will  be  brought  round  into  the  thyroid  fora- 
I  men.  Sometimes,  when  rotation  has  failed, 
by  placing  the  hands  under  the  knee  and 
lifting  up  the  thigh,  whilst  repeating  the 
manoeuvre,  the  head  may  be  drawn  into  its 
socket.  If  traction  is  employed  by  means 
of  pulleys,  the  direction  of  the  force  should 
be  across  the  middle  of  the  sound  thigh,  the 
patient  being  on  his  side. 

The  Superthyroid  Dislocation  (dislo¬ 
cation  downwards,  or  downwards  and  for¬ 
wards,  into  the  foramen  ovale)  may  be 
caused  by  a  fall  with  the  limb  in  an  ab¬ 
ducted  position,  or  by  a  weight  striking  the 
pelvis  when  the  back  is  bent  and  the 
thighs  are  separated.  Abduction  is  essen¬ 
tial  for  its  production.  The  lower  part  of 
the  capsule  is  torn  through,  the  ligamentum 
teres  ruptured,  and  the  head  lies  on  the 
obturator  externus  muscle  over  the  thyroid 
foramen.  The  pectineus,  adductor  brevis, 
and  obturator  externus  are  the  muscles 
which  suffer  most,  whilst  the  psoas  and 
iliacus  are  put  forcibly  on  the  stretch. 

The  chief  symptoms  are  abduction  and 
semiflexion,  with  apparent  lengthening  of 
the  limb.  When  the  patient  stands  on  the 
sound  limb,  the  foot  on  the  dislocated  side 
is  carried  in  advance  and  usually  pointed 
nearly  directly  forwards.  The  body  is  bent 
forwards  and  towards  the  affected  side, 
either  to  relieve  the  tension  of  the  psoas 
and  iliacus,  or,  as  Bigelow  would  explain,  to 
reduce  the  flexion  of  the  thigh  consequent 
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upon  the  trochanters  being  held  up  by  the 
ilio-femoral  ligament  after  the  head  has 
descended.  The  heel  is  raised,  and  the 
knee  separated  from  the  other  knee.  On 
the  outer  side  the  prominence  of  the  tro¬ 
chanter  is  lost,  and  there  exists  a  hollow, 
bounded  anteriorly  by  the  line  of  the  ten¬ 
sor  vaginas  femoris  ;  whilst  on  the  inner  side 
the  adductor  muscles  are  rendered  tense, 
and  by  deep  pressure  the  head  of  the  bone 
may  sometimes  be  felt  beneath  them.  An¬ 
teriorly,  where  normally  the  soft  tissues  are 
supported  by  the  head  and  neck  of  the  femur, 
a  lack  of  resistance  is  felt  with  the  hand ; 
and,  behind,  the  buttock  will  be  noticed  to 
be  flattened  and  the  gluteal  fold  lowered. 
Pain  is  felt  along  the  course  of  the  obtu¬ 
rator  nerve,  and  the  movements  of  adduc¬ 
tion  and  extension  cannot  be  effected  even 
with  external  force.  Astley  Cooper  stated 
the  lengthening  of  the  limb  to  be  two  inches, 
but  this  is  mainly  due  to  the  oblique  direc¬ 
tion  of  the  pelvis.  The  limb  being  semi- 
flexed  and  abducted,  and  the  trochanter- 
tending  to  drop  into  the  acetabulum,  mea¬ 
surement  from  the  anterior  superior  spine 
of  the  ilium  to  the  inner  malleolus  usually 
shows  a  distinct  shortening.  Thus  Mal- 
gaigne  found  a  shortening  of  two  centi¬ 
metres,  Eivington  half  to  three-quarters 
of  an  inch,  and  Morris  an  inch  and  a 
quarter. 

To  reduce  a  superthyroid  dislocation  by 
rotation,  the  limb  is  first  flexed  nearly  to  a 
right  angle  with  the  trunk,  then  adducted, 
rotated  inwards,  and  brought  into  a  state 
of  extension.  Over-flexion  may  convert  it 
into  a  supersciatic  or  superiliac  dislocation, 
in  which  case  outward  rotation  may  be  ne¬ 
cessary  for  its  reduction.  Traction  may  be 
sometimes  effectually  applied,  in  the  flexed 
position,  by  the  surgeon  carrying  the  leg 
over  his  shoulder,  grasping  and  raising  the 
thigh,  whilst  the  pelvis  is  held  down  and 
the  head  of  the  bone  is  drawn  outwards  by 
a  band  passed  between  the  thighs.  Another 
way,  formerly  much  in  vogue,  was  to  place 
the  patient  astride  a  bedpost  and  draw  the 
dislocated  limb  inwards.  To  employ  trac¬ 
tion  by  means  of  pulleys,  it  is  necessary 
first  to  fix  the  pelvis  by  a  broad  band 
around  both  ilia ;  a  girth  is  then  passed 
round  the  inner  side  of  the  dislocated 
thigh  and  through  the  loop  of  the  pelvic 
band.  The  pulleys  are  connected  to  the 
girth  around  the  thigh,  and  whilst  exten¬ 
sion  is  being  made  in  a  direction  upwards 
and  outwards,  the  surgeon  passes  his  hand 
under  the  sound  leg,  grasps  the  ankle  of  the 
dislocated  extremity,  and  draws  the  limb 
inwards. 


The  Superpubic  Dislocation  (disloca¬ 
tion  upwards  and  forwards  on  to  the  pubes) 
is  caused  by  violence  which  forces  the  limb 
into  a  position  of  abduction  and  over-ex¬ 
tension,  such  as  may  happen  when  a  person 
stepping  unexpectedly  into  a  hole  falls  back¬ 
wards.  The  ligamentum  teres  is  ruptured, 
and  the  head  of  the  femur,  tearing  through 
the  capsule  on  its  antero-internal  aspect, 
ascends  upon  the  body  of  the  pubes  beneath 
or  internal  to  the  psoas  and  iliacus.  Usually 
the  head  lies  external  to  the  femoral  vessels, 
but  in  one  case  related  by  Astley  Cooper  it 
lay  upon  the  vessels,  stopping  pulsation  in  the 
artery ;  and  in  a  case  observed  by  Bransby 
Cooper,  and  in  another  by  Gossehn,  it  lay 
internal  to  the  vessels.  The  pectineus  and 
adductor  brevis  muscles  suffer  most,  and 
the  small  fleshy  muscles  behind  the  joint 
— the  quadratus  and  gemelli — are  usually 
torn,  and  the  psoas  and  iliacus  may  be 
lacerated. 

The  symptoms  are  shortening  to  the 
extent  of  about  an  inch,  abduction  of  the 
limb,  and  eversion  of  the  foot  generally  to 
a  right  angle  with  the  other.  The  trochan¬ 
ter  lies  in  a  hollow  on  the  outer  aspect  of 
the  hip,  and  is  nearer  the  anterior  superior 
spine  of  the  ilium,  the  buttock  is  flattened, 
and  the  head  of  the  femur  is  to  be  felt  as 
a  hard  round  ball  resting  upon  the  pubes. 
The  movements  are  limited  to  slight  flexion 
and  abduction.  Pain  and  numbness  are 
felt  along  the  course  of  the  anterior  crural 
nerve,  and  retention  of  urine  more  fre¬ 
quently  follows  this  dislocation  than  any 
other,  owing  probably  to  an  inhibitory 
action  excited  by  irritation  of  the  genito- 
crural  nerve. 

Beduction  may  be  accompanied  by  ro¬ 
tation  in  a  manner  similar  to  that  employed 
for  the  superthyroid  dislocation,  but  flexion 
should  be  carried  further.  One  hand  seizing 
the  ankle  and  the  other  resting  on  the 
knee,  the  limb  is  flexed  in  the  abducted 
position  till  the  knee  nearly  touches  the 
abdomen  ;  adduction,  rotation  inwards,  and 
extension  of  the  limb  are  the  movements 
then  successively  employed.  Reduction  by 
manual  extension  has  been  successfully  em¬ 
ployed  by  Morgan  and  Cock  with  the  foot 
on  the  perineum  for  counter-extension.  In 
one  of  Morgan’s  cases,  whilst  assistants 
made  extension  on  the  limb  and  he  made 
counter-extension  with  his  foot  on  the  peri¬ 
neum,  the  patient  was  told  to  sit  up,  the 
surgeon  at  the  same  time  rotating  the  limb 
inwards,  when  reduction  immediately  fol¬ 
lowed.  Thus,  flexion  and  rotation  inwards 
were  associated  with  manual  extension  and 
perineal  counter-extension.  Larrey  sue- 
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ceeded  in  ono  case  by  carrying  the  patient’s 
knee  over  his  shoulder,  then  clasping  his 
hands  over  the  dislocated  bone,  and  press¬ 
ing  it  down  into  its  socket.  In  Astley 
Cooper’s  method  by  pulleys,  extension  was 
made  from  above  the  knee  in  a  direction 
downwards,  outwards,  and  backwards,  and 
counter- extension  by  means  of  a  band  be¬ 
tween  the  thigh  and  perineum ;  a  towel 
was  then  passed  round  the  upper  part 
of  the  thigh,  by  which  means  the  head 
was  lifted  over  the  edge  of  the  aceta¬ 
bulum. 

Irregular  or  Anomalous  Disloca¬ 
tions. — A  certain  number  of  dislocations  of 
the  hip  cannot  be  strictly  classed  under  the 
four  regular  forms  described,  but  it  will 
be  found  convenient  to  arrange  them  for 
study  according  as  their  clinical  signs  bring 
them  into  near  relation  with  the  super- 
imbic,  superiliac,  supersciatic,  or  super- 
thyroid  forms. 

Irregular  Dislocations  allied  to  the 
Superpubic. — In  some  instances,  when  the 
general  appearance  of  the  dislocated  limb 
resembles  that  present  in  the  superpubic 
form,  the  head  of  the  bone,  instead  of 
passing  forwards  and  upwards  so  as  to  he 
on  the  body  of  the  pubes  or  near  its  junc¬ 
tion  with  the  ilium,  is  found  to  pass  more 
directly  upwards.  These  dislocations  have 
been  classed  as  supracotyloid,  and  there 
are  several  varieties.  In  some  instances 
(adspinous)  the  head  of  the  bone  lies  just 
internal  to  the  anterior  inferior  spine  of 
the  ilium,  as  in  cases  reported  by  Morgan, 
Olknow,  and  Agnew.  In  others  (ab spinous) 
the  head  lies  on  the  ilium  just  external  to 
the  anterior  inferior  spine.  In  several 
(supraspinous)  the  head  has  been  found 
lodged  above  the  inferior  spine,  between  it 
and  the  superior,  as  in  cases  reported  by 
Cummins,  Lente,  and  Travers.  Lastly, 
there  are  cases  (infraspinous)  where  the 
head  rests  on  the  edge  of  the  acetabulum 
between  it  and  the  anterior  inferior  spine, 
as  in  cases  reported  by  Gerdy,  Wormald, 
and  Cruveilhier.  In  all  these  cases  the 
limb  was  in  a  state  of  eversion  similar  to 
what  is  met  with  in  superpubic  dislocation, 
but  carried,  in  some  instances,  to  an  ex¬ 
treme  degree,  so  that  the  toes  pointed  out¬ 
wards  and  backwards.  There  was,  in  ad¬ 
dition,  a  variable  amount  of  shortening  and 
abduction  or  slight  adduction.  Deduction 
should  be  accomplished  by  the  same  man¬ 
oeuvres  as  recommended  for  superpubic 
dislocations. 

Irregular  Dislocations  allied  to  Super- 
iliac. —  There  is  no  irregular  dislocation 
whose  clinical  signs  would  lead  to  its  being 
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classed  near  or  among  the  superiliac ;  but 
experimenters  on  the  dead  have  sup¬ 
plied  us  with  new  forms,  which,  so  far 
as  one  can  judge  from  clinical  records,  have 
never  yet  occurred  among  the  living.  The 
‘  anterior  oblique  ’  of  Bigelow  is  to  be 
made  from  a  dorsal  by  forcibly  adducting 
and  everting  the  flexed  thigh  across  its 
fellow.  Oldnow’s  case  already  referred 
to,  which  Bigelow  places  here,  the  writer, 
with  the  original  case  before  him,  cannot 
but  regard  as  an  irregular  superpubic. 
The  same  will  be  said  of  the  majority  of 
the  so-called  ‘  everted  dorsal  ’  cases  by 
those  who  can  free  themselves  from  theo¬ 
retical  considerations  of  the  influence  of 
ligaments  and  tendons.  The  marked  ever¬ 
sion  of  the  limb  is  the  most  important 
symptom  in  all  these  cases,  and,  what  is 
perhaps  even  more  to  the  point,  in  the 
cases  successfully  reduced  by  manipulation, 
rotation  of  the  flexed  thigh  inwards  was  the 
manceuvre  followed  by  success. 

Irregular  Dislocations  allied  to  the  Su¬ 
per  sciatic. — These  have  been  included  under 
the  general  term  infracotyloid ,  of  which 
there  appear  to  be  several  varieties,  some 
being  allied  to  the  superthyroid.  The  head  of 
the  bone  has  most  frequently  been  detected 
in  a  direction  downwards  and  backwards 
from  the  acetabulum,  lying  between  the 
spine  of  the  ischium  and  the  tuberosity. 
In  this  position  one  would  expect  the  dislo¬ 
cation  to  be  associated  with  much  flexion 
of  the  thigh  and  inversion  of  the  limb. 
This  was  the  case  'with  Wormald’s  patient, 
whose  thigh  was  inverted,  forming  an  angle 
of  about  45°  with  the  body,  the  shaft  of 
the  femur  crossing  the  symphysis  pubis  and 
being  immovably  fixed.  The  head  was  found 
on  dissection  to  rest  opposite  the  upper 
part  of  the  ischial  tuberosity  above  the 
quadratus,  and  the  obturator  internus  was 
torn  through.  In  Kirkbridge’s  case  the 
symptoms  were  almost  exactly  similar,  and 
in  both  the  head  could  be  felt  beneath 
the  gluteus  maximus.  A  case  reported  by 
Warren,  and  two  dissected  by  Travers,  in 
which  there  was  inversion  of  the  limb,  the 
writer  would  include  in  this  category.  De¬ 
duction  should  be  attempted  by  abduction 
and  rotation  outwards,  followed  by  exten¬ 
sion.  Van  Buren’s  case,  in  which  there  was 
shortening  of  an  inch  and  slight  eversion, 
whilst  the  head  was  ‘  obscurely  felt  in  the 
back  part  of  the  sciatic  notch,’  must  be 
regarded  as  an  irregular  supersciatic.  It 
was  reduced  by  extension  in  the  flexed 
position. 

Irreg  ular  Dislocation  s  allied  to  the  Super¬ 
thyroid. — In  this  category  the  writer  places 
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all  those  infracotyloid  dislocations  in  which 
there  is  abduction,  eversion,  and  lengthen¬ 
ing  of  the  limb,  whether  the  head  of  the 
bone  be  found  to  have  taken  a  downward 
and  forward,  directly  downward,  or  down¬ 
ward  and  backward  direction.  Those  in 
which  the  head  is  found  to  have  passed 
downwards,  or  downwards  and  slightly  for¬ 
wards,  may  be  regarded  as  incomplete  su¬ 
perthyroid,  whilst  those  in  which  the  head 
is  found  to  have  passed  downwards  and 
backwards  are  to  be  regarded  as  secondary, 
though  by  the  term  ‘  secondary  ’  in  this 
instance  it  may  not  be  necessary  to  regard 
the  original  dislocation  as  having  always 
been  complete.  Keate’s  case  may  be  taken 
as  typical  of  this  latter  class.  A  horse  fell 
back  on  his  rider  in  a  deep  narrow  ditch, 
in  which  position  they  lay  struggling  for  a 
quarter  of  an  hour.  The  thigh  was  much 
flexed,  much  abducted,  everted,  and  elon¬ 
gated,  whilst  the  trochanter  was  depressed. 
The  head  was  felt  close  to,  and  on  a  level 
with,  the  tuber  ischii.  A  first  attempt  at  re¬ 
duction  threw  the  head  into  the  thyroid  fora¬ 
men,  which  the  patient  recognised  as  the 
position  in  which  it  was  first  dislocated ; 
it  was  afterwards  returned  to  the  acetabu¬ 
lum.  In  Bouisson’s  case  the  symptoms 
were  almost  exactly  the  same,  and  the 
head  was  felt  in  a  similar  position.  In 
others,  with  the  same  symptoms,  the  head 
could  not  be  felt.  In  Roux’s  case,  the  limb 
was  lengthened,  slightly  flexed,  and  ab¬ 
ducted,  and  the  head  was  felt  during  flexion 
above  and  a  little  internal  to  the  tuber 
ischii.  In  Luke’s  case,  where  there  was 
abduction  and  lengthening  without  eversion, 
dissection  showed  that  the  head  had  passed 
directly  downwards. 

Dislocation  into  the  perineum  is  a  rare 
form  allied  to  the  superthyroid.  It  has 
usually  been  caused  by  a  weight  falling  on 
the  back  when  the  thigh  was  abducted. 
The  thigh  is  fixed  at  a  right  angle  to  the 
body,  and  the  head  of  the  bone  can  be  felt 
near  the  raphe  of  the  perineum,  where  it 
lies  about  opposite  the  junction  of  the 
ramus  of  the  ischium  with  that  of  the 
pubes,  and  is  apt  to  cause  retention  of 
urine  by  pressure  on  the  urethra.  There 
is  a  deep  hollow  in  the  usual  situation  of 
the  trochanter,  and  the  toes  are  sometimes 
everted  and  sometimes  inverted.  Reduc¬ 
tion  is  best  effected  by  vertical  traction, 
when  the  patient  is  on  his  back,  at  the 
same  time  that  the  head  is  pushed  out¬ 
wards.  In  this  way  the  head  is  usually 
first  carried  into  the  thyroid  foramen, 
whence  it  may  be  reduced  to  its  proper 
•cavity.  R.  Clement  Lucas. 


HODGEN’S  SPLINT. — The  suspension 
splint,  devised  by  Dr.  J.  S.  Hodgen,  of  St. 
Louis,  United  States,  for  the  treatment  of 
fracture  of  the  femur,  consists  of  a  wire 
framework  of  such  a  length  as  to  extend 
from  the  hip  to  a  point  just  beyond  the 
foot.  From  this  framework  hang  hr  loops 
broad  strips  of  cotton-sacking.  The  in¬ 
jured  limb  is  suspended  in  this  form  of 
cradle,  the  foot  being  fixed  by  a  strip  of 
strapping  to  the  cross-bar  at  the  end  of  the 
wire-splint.  The  apparatus,  together  with 
the  limb,  is  suspended  by  means  of  cords 
and  pulleys,  either  to  a  long  upright  board 
at  the  foot  of  the  bed,  or  to  a  bar  extending 
high  above  the  patient  from  one  end  of  the 
bed  to  the  other.  Extension  of  the  limb 
may  be  regulated  by  varying  the  obliquity 
of  the  extending  cords,  whilst  counter¬ 
extension  is  kept  up  by  the  weight  of  the 
patient’s  body.  This  suspending  apparatus 
is  far  more  comfortable  than  the  long,  out¬ 
side  splint,  as  it  allows  some  freedom  in 
the  movements  of  the  body.  It  requires 
much  attention,  however,  and  care  has  to  be 
often  taken  to  prevent  eversion  of  the  foot. 

HODGKIN’S  DISEASE.  See  Lymph- 
adenoma. 

HORDEOLUS.  See  Eyelids,  Dis¬ 
eases  of  the. 

HORNS  ( Synon .  Cornua  cutanea). — 
Cutaneous  horns  are  far  from  common ; 
they  are  usually  solitary,  but  several  cases 
have  been  recorded  in  which  they  were 
numerous.  They  may  occur  on  any  part 
of  the  body,  but  the  face,  scalp,  and  penis 
appear  to  be  the  regions  in  which  they  are 
most  commonly  met  with.  They  grow 
slowly,  and  are  unattended  with  pain  un¬ 
less  there  is  some  inflammation  at  the 
base,  which  is  marked  by  the  appearance 
of  a  red  areola  ;  this  is  sometimes  followed 
by  a  shedding  of  the  horn,  which  leaves  a 
superficial  ulcer.  Under  these  circumstances 
the  horn  is  gradually  reproduced.  Homs 
vary  from  half  an  inch  to  several  inches  in 
length,  and  are  larger  at  the  base  than  at 
the  distal  extremity ;  they  are  apt  to  be¬ 
come  dry  and  twisted,  so  that  they  often 
bear  a  close  resemblance  to  the  horns  of 
some  of  the  lower  animals.  They  grow 
from  the  deeper  layers  of  the  epidermis, 
and  are  made  up  almost  entirely  of  altered 
epidermic  cells,  which  have  a  laminated 
arrangement.  After  the  horn  has  been 
removed,  it  is  a  necessary  part  of  the  treat¬ 
ment  to  destroy  the  base  from  which  it 
grows  by  means  of  caustic. 

Robert  Liveing. 
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HOSPITAL  GANGRENE  is  a  highly 
contagious  form  of  acute  inflammatory  gan¬ 
grene,  of  which,  in  its  true  form,  owing  to 
the  improved  hygienic  and  sanitary  con¬ 
ditions  of  our  hospitals,  we  rarely  or  never 
get  an  instance  in  this  country.  It  is  a 
rapidly  spreading  disease,  accompanied  by 
great  constitutional  disturbance,  which  al¬ 
most  invariably  proves  fatal  and  is  of  a 
most  contagious  nature,  so  much  so,  indeed, 
that  it  is  occasionally  denominated  ‘  Gan- 
graena  contagiosa.’  There  is,  nevertheless, 
a  modified  form  of  the  disease  which  occa¬ 
sionally  occurs,  and  sometimes  assumes  an 
epidemic  form,  to  which  the  term  ‘  hospital 
gangrene  ’  is  applied,  but  which  should 
more  properly  be  termed  ‘  phagedsena,’ 
since  it  differs  in  many  essential  particulars 
from  the  true  hospital  gangrene.  It  is  ac¬ 
companied  by  much  less  constitutional  dis¬ 
turbance,  is  not  of  so  distinctly  contagious 
a  nature,  and  involves  little  danger  to  life. 
It  may  be  regarded  as  an  intermediate  con¬ 
dition  between  ulceration  on  the  one  hand, 
and  true  hospital  gangrene  on  the  other. 

The  views  which  have  been  held  as  to 
the  cause  of  hospital  gangrene  are  various, 
but  there  seems  to  be  no  reason  to  doubt 
that  it  is  due  to  some  specific  virus,  intro¬ 
duced  into  the  wound.  The  experiments  of 
Koch  seem  to  prove  that  the  gangrene  is 
due  to  the  presence  of  minute  micrococci, 
which,  when  brought  into  contact  with  a 
wound,  induce  rapid  death  and  destruction 
of  tissue,  by  a  process  of  multiplication  and 
excretion  of  a  soluble  substance,  which  has 
a  deleterious  action  on  the  cells  of  the 
part.  These  minute  organisms  do  not 
exist  in  the  blood  of  the  patient,  since 
blood-inoculation  from  a  patient  suffering 
from  hospital  gangrene  produces  no  effect. 
It  would  appear  that  the  growth  and  mul¬ 
tiplication  of  these  minute  organisms  may 
be  favoured  by  certain  atmospheric  condi¬ 
tions,  which  are  set  up  by  overcrowding, 
deficient  ventilation,  and  a  want  of  proper 
cleanliness,  and  in  this  manner  an  epidemic 
outbreak  of  the  disease  is  brought  about. 

On  account  of  the  resemblance  of  wounds 
attacked  by  hospital  gangrene  to  ‘  diphtheria 
of  wounds,’  many  authors  have  regarded 
the  two  conditions  as  identical ;  but  they 
appear  to  differ  in  many  essential  par¬ 
ticulars.  There  are  not  in  diphtheria  the 
same  swelling  and  pulpy  degeneration  of  the 
edges  of  the  wound  as  are  found  in  hos¬ 
pital  gangrene ;  the  disease  in  the  former 
case  spreads  by  the  formation  of  vesicles 
at  the  margin  of  the  sore,  which  run  to¬ 
gether  and  form  excoriations,  which  subse¬ 
quently  become  covered  with  a  fibrinous 


infiltration  resembling  an  eschar.  Nor  is 
hospital  gangrene  known  to  be  followed  by 
paralysis,  which  is  so  frequent  a  sequel  of 
diphtheria.  See  Diphtheria  of  Wounds. 

The  exciting  cause  of  hospital  gangrene 
is,  no  doubt,  in  very  many  instances, 
direct  contagion.  This  has  been  abun¬ 
dantly  proved,  not  only  by  the  experi¬ 
ments  of  Koch  on  the  lower  animals,  but  by 
undoubted  instances  in  which  the  disease  has 
spread  by  direct  contact  from  one  patient 
to  another,  and  also  where  the  attendant 
has  inoculated  himself  from  an  infected 
patient  by  accidentally  pricking  his  finger 
or  otherwise.  It  seems  probable,  also,  that 
the  flies,  which  usually  abound  where  a 
number  of  sick  are  congregated  together, 
may  be  a  source  of  contagion,  carrying  the 
poison  from  one  wound  to  another. 

Symptoms. — When  a  wound  is  invaded 
by  ‘hospital  gangrene,’  it  becomes  covered 
with  a  thick,  ashy-grey,  or  black  pulp.  At 
the  same  time  the  sore  increases  rapidly  in 
extent,  and  has  a  tendency  to  assume  a 
circular  form.  The  edges  are  sharp-cut, 
and  the  tissues  become  swollen  and  red¬ 
dened,  and  in  their  turn  become  converted 
into  a  black  or  grey  pulpy  material,  and 
in  this  way  the  wound  increases  with 
enormous  rapidity.  The  discharge  is  thin, 
dirty  yellowish-green,  or  blood-stained. 
The  limb  becomes  swollen  and  hard.  The 
sloughing  mass  remains  adherent  to  the 
parts  beneath,  though  at  the  same  time  it 
shows  a  tendency  to  separate  at  the  mar¬ 
gins,  so  that  it  can  be  moved  to  and  fro 
when  an  attempt  is  made  to  separate  it. 
At  other  times  the  disease  appears  to 
assume  more  the  character  of  an  ulcerative 
process.  There  is  a  rapid  liquefaction  of 
the  tissues,  so  that  the  wound -soon  presents 
an  excavated  appearance,  and  spreads  ra¬ 
pidly.  The  skin  around  is  swollen  and  red, 
and  would  seem  to  melt  away.  There  is 
a  discharge  of  a  fetid,  blood-stained,  sero- 
purulent  fluid.  Generally  the  disease,  which¬ 
ever  form  it  assumes,  is  at  first  confined  to 
superficial  structures,  the  deep  fascia  ap¬ 
pearing  to  offer  considerable  resistance  to 
the  spread  of  the  disease  to  the  deeper 
structures.  But  after  a  time  this  tissue 
may  be  perforated,  and  extensive  ravages 
result ;  muscles  may  be  implicated,  blood¬ 
vessels  exposed  and  finally  perforated,  joints 
opened,  and  bones  denuded  of  their  perios¬ 
teum  and  necrosed. 

The  constitutional  symptoms  are  usually 
very  severe.  The  expression  betokens  great 
anxiety  ;  the  body  is  bedewed  with  a  cold 
and  clammy  sweat ;  there  is  a  small,  quick, 
and  rapidly  failing  pulse.  Pain  of  a  burn- 
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ing,  stinging  character  in  the  part,  and 
frontal  headache,  are  complained  of.  The 
respirations  become  short  and  hurried, 
the  heart’s  action  becomes  weaker  and 
weaker,  and  the  patient  sinks  in  a  few 
hours.  See  Phagedena. 

Treatment. — There  can  be  no  doubt 
that  when  this  disease  attacks  a  patient  he 
should  be  immediately  isolated  from  all  his 
surroundings,  with  special  attendants  who 
should  be  forbidden  to  mix  with  the  other 
patients ;  and  be  furnished  with  special 
appliances  and  dressings.  Should  the  dis¬ 
ease  invade  a  hospital  or  ward,  it  should  be 
evacuated  at  once. 

Abundance  of  fresh  air  is  essential,  and 
this  may  perhaps  be  best  accomplished — 
especially  in  military  surgery — by  placing 
the  patients  under  canvas  in  the  open  air. 
The  strictest  cleanliness  is  to  be  rigorously 
enjoined,  and  every  precaution  taken  to 
prevent  the  spread  of  the  disease  from  one 
patient  to  another.  No  sponges  should  ever 
be  employed,  but  every  material  with  which 
the  wounds  are  touched  should  be  burned 
at  once. 

An  endeavour  should  be  made  to  in¬ 
vent  the  extension  of  the  sloughing  by  the 
free  application  of  fuming  nitric  acid  to  the 
wound.  It  should  be  carefully  cleansed 
with  lint  or  wool,  and  the  whole  surface 
of  the  sore,  and  the  edges  for  some  dis¬ 
tance  around,  be  freely  swabbed  with  the 
acid,  which  should  be  allowed  to  remain  in 
contact  with  the  tissues  for  some  minutes, 
so  as  thoroughly  to  soak  into  them.  Opium 
should  be  given,  and  the  patient’s  strength 
supported  by  the  administration  of  liberal 
supplies  of  stimulants  and  nourishment. 
Some  surgeons  recommend,  instead  of  the 
application  of  nitric  acid,  that  the  tissues 
should  be  freely  destroyed  with  the  actual 
cautery. 

Dr.  Goldsmith,  of  the  United  States, 
speaks  highly  of  bromine  as  a  local  appli- 
cation  to  arrest  the  sloughing;  and  others 
have  recommended  carbolic  acid,  iodine, 
oil  of  turpentine,  and  strong  chlorine  water 
with  the  same  object.  It  frequently  hap¬ 
pens  that  more  than  one  application  will  be 
required  should  the  patient  survive,  and 
the  operation  should  be  performed  under 
the  influence  of  an  anaesthetic  in  order  to 
do  it  thoroughly.  T.  Pickering  Pick. 

HOSPITALISM  and  HOSPITAL 
MORTALITY. — For  a  long  time  surgeons 
had  been  convinced,  each  one  from  his 
individual  experience,  that  the  mortality 
among  cases  in  hospital  was  excessive  as 
compared  with  that  among  patients  treated 


in  private.  Up  to  1870,  indeed,  many 
hospitals  were  almost  plague-stricken,  espe¬ 
cially  those  of  cities  ;  the  mortality  after 
all  major  amputations  being  1  in  2-3,  and 
due  chiefly  to  septic  disease.  The  ex¬ 
perience  of  lying-in  wards,  and  of  ovario¬ 
tomies  in  general  hospitals,  showed  the 
existence  in  these  of  some  very  fatal  in¬ 
fluence,  for  the  detection  of  which  the 
puerperal  uterus  and  the  peritoneum  seemed 
to  be  the  most  delicate  instruments.  No 
attempt,  however,  was  made  to  reduce  to 
figures  the  difference  in  mortality  after 
operations  within  and  without  hospital 
walls  until  Sir  J’.  Simpson  published  papers 
on  the  subject  in  1869. 

Before  going  further,  attention,  should 
be  drawn  to  the  fact  that  in  1869  small 
country  and  cottage  hospitals  were  rare. 
The  frightful  mortality  above-mentioned 
was  calculated  from  the  statistics  of  hos¬ 
pitals  in  the  large  towns  of  Great  Britain 
and  the  Continent,  and  existed  in  them 
only  at  that  time  ;  fortunately  such  a  state 
of  matters  is  now  a  thing  of  the  past,  and 
young  practitioners  know  nothing  of  it. 

As  the  standard  of  comparison  Simpson 
selected  amputations  through  bones  (those 
through  j  oints  being  excluded  for  the  sake 
of  simplicity),  because  their  frequent  occur¬ 
rence  rendered  possible  the  collection  of 
large  numbers  of  cases  both  in  and  out  of 
hospital;  the  amount  of  operative  skill 
required  put  country  practitioners  and  hos¬ 
pital  surgeons  more  on  a  level  in  this  re¬ 
spect,  and  the  similarity  of  the  causes  for 
which  those  operations  are  performed,  and 
of  the  condition  of  the  subjects  of  them  in 
hospitals  and  in  the  country,  justified  the 
comparison  of  the  two  series  of  cases. 

From  eleven.large  hospitals  in  London, 
Edinburgh,  and  Glasgow,  Simpson  collected 
2,089  cases  of  amputation  through  the  bones 
of  the  thigh,  leg,  arm,  or  forearm ;  of  these, 
855  died,  giving  a  mortality  of  1  in  2’4  (in 
each  case  the  statistics  included  those  for 
1868  and  the  preceding  years). 

Simpson  also  sent  schedules  to  a  large 
number  of  practitioners  resident  in  districts 
where  accidents  were  common,  requesting 
each  to  record  all  his  amputations  under 
headings  of  ‘  injury  ’  and  ‘  disease,’  in  each 
case  noting  the  number  of  deaths.  The 
results  obtained  showed  that  of  2,098  cases 
of  all  kinds,  226  died,  or  1  in  9*2. 

At  least  23  of  the  cases  were  double, 
and  of  these  only  7  died,  in  3  of  which  one 
thigh,  and  in  3  both  thighs  were  removed. 
The  mortality  even  in  these  cases  was  only 
1  in  3'03.  It  appeared,  further,  that  of  22 
amputations  between  70  and  84  years,  8 
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died,  or  1  in  2*7,  the  mortality  being  less 
than  that  for  amputations  at  all  ages  in 
general  hospitals.  There  is  every  reason  to 
believe  that  had  the  operations  been  done 
by  men  of  experience,  the  results  would 
have  been  better  still,  for  the  results  of  each 
practitioner  improved  with  the  number  of 
amputations  performed. 

It  was  evident  from  the  numbers  of 
amputations  at  different  heights,  and  from 
remarks  appended,  that  there  was  no  ma¬ 
terial  difference  in  the  severity  of  cases  in 
the  two  classes :  thus,  among  the  country 
cases  were  313  primary  amputations  of  the 
thigh,  with  80  deaths,  or  1  in  3-91 ;  whilst 
in  the  hospital  list  were  304  cases,  with  196 
deaths,  or  1  in  1*57.  It  is  probable,  indeed, 
that  the  conveyance  of  these  severe  injuries 
to  hospitals  told  considerably  against  the 
patients.  The  remarks  showed  that  many 
cases  included  in  the  country  list,  and 
which  ultimately  did  well,  were  not  sent  to 
hospital  simply  because  they  appeared  so 
bad  that  to  carry  them  any  distance  would 
have  been  fatal.  Lastly,  very  few  of  the 
amputations  in  private  were  done  among 
the  upper  class  of  society — 8  to  10  per 
cent,  of  the  whole  were  done  among  the 
middle  class,  and  the  vast  majority  upon 
artisans,  miners,  labourers,  &c. ;  so,  as  re¬ 
gards  social  position,  the  two  classes  are 
strictly  comparable.  Much  has  been  made 
of  the  probability  that  the  country  patients 
were  in  ruder  health  at  the  time  of  opera¬ 
tion  than  those  admitted  into  great  hos¬ 
pitals  ;  but  no  inconsiderable  proportion  of 
amputations  done  in  London,  even,  comes 
from  country  districts,  and  feeble  constitu¬ 
tions,  debauchery,  and  inattention  to  do¬ 
mestic  hygiene  are  not  unknown  in  the 
country.  Even  in  this  respect,  therefore, 
the  two  series  of  cases  do  not  differ  much. 

It  should  be  noted  that,  in  the  country 
statistics,  Simpson  seems  to  have  made 
all  doubtful  cases  tell  against  them  ;  e.g. 
an  amputation  was  said  to  have  done 
well,  but  the  patient  died  of  phthisis  three 
months  later — it  was  counted  as  a  fatal 
case. 

It  may  therefore  be  taken  as  approxi¬ 
mately  true  that,  at  the  period  of  which  we 
are  speaking,  the  mortality  after  amputa¬ 
tions  for  all  causes  was  almost  four  times 
as  great  in  large  hospitals  as  in  the  country. 
Though  no  similar  comparison  of  the  results 
of  other  operations  has  been  made,  there  is 
no  reason  to  doubt  the  truth  of  the  convic¬ 
tion  which  was  widely  held,  viz.  that  every 
patient  with  an  open  wound  was  safer  out 
of  hospital  than  in  it,  even  though  he  should 
be  placed  under  circumstances  immeasur¬ 


ably  inferior  as  regards  surgical  skill, 
nursing,  housing,  and  feeding. 

This  difference  in  results  led  to  the 
belief  that  certain  conditions  in  hospitals 
engendered  disease,  and  the  word  ‘  hos¬ 
pitalism  '  was  invented  by  Simpson  to 
express  those  peculiarities  of  hospitals 
which  produced  such  fatal  results.  The 
exact  meaning  of  ‘  hospitalism  ’  will,  how¬ 
ever,  be  found,  by  comparing  the  causes 
of  death  in  the  two  classes,  and  seeing 
which  produce  the  excessive  mortality  in 
hospitals. 

The  cause  of  death  was  stated  in  160  of 
the  227  fatal  private  cases ;  these,  at  a 
mortality  of  10*8  per  cent,  among  2,098 
patients,  correspond  to  1,478  patients.  In 
the  following  table  the  number  of  deaths 
per  cent,  (calculated  upon  this  number), 
produced  by  the  chief  causes  are  shown ; 
and,  side  by  side  with  them,  similar  results 
from  a  series  of  200  amputations  through 
bones,  with  49  deaths  (24*5  per  cent.),  per¬ 
formed  at  University  College  Hospital  from 
1871  to  1881  inclusive  :• — - 


Private — 1,478 

cases. 

Cause  No.  of  cases 

Per  cent 

Shock . 

.  63  . 

.  4-05 

Internal  injuries.  .  . 

.  13  . 

.  0-87 

Exhaustion  .... 

.  28  . 

.  1*89 

Pyaemia . 

.  8  . 

Septicaemia  .... 

.  0  . 

.  -00. 

Tetanus . 

.  11  . 

.  -74 

Gangrene  of  stump  .  . 

.  18  . 

.  1-20 

Secondary  haemorrhage 

.  9  . 

.  *60 

University  College  Hospita^— 200  cases. 

Cause  No.  of  cases  Per  cent. 


Shock . yr 

.  10  . 

.  5-00 

Internal  injuries.  .  . 

.  1  . 

.  0-50 

Exhaustion  .... 

.  "4  . 

.  2-00 

Pyaemia . 

.  12  . 

.  6-00 

Septicaemia  .... 

.  9  . 

.  4-50 

Tetanus . 

.  0  . 

.  o-oo 

Gangrene  of  stump.  . 

.  3  . 

.  1-50 

Secondary  haemorrhage 

.  0  . 

.  -oo 

Other  causes  in  each  series  produced  1-2 

deaths  each. 

Erichsen  states  that  the  amputation- 
mortality  at  University  College  Hospital 
has  been  pretty  constantly  a  little  above 
25  per  cent,  ancl  although  of  late  years  the 
mortality  from  septic  disease  has  been 
much  diminished,  from  the  successful 
employment  of  antiseptics,  other  causes 
have  kept  up  the  mortality  almost  to  the 
same  point.  Whilst  yielding  the  same 
total  mortality  then,  the  statistics  of  Uni¬ 
versity  College  up  to  1868  (could  they  have 
j  been  obtained)  would  have  brought  out 


742 


Hospitalism  and  Hospital  Mortality 


still  more  strongly  the  chief  difference  be¬ 
tween  the  above  tables,  viz.  the  difference 
in  mortality  from  septic  disease.  The  best 
way  to  arrive  at  this  is  probably  to  add 
together  the  mortalities  from  pyaemia, 
septicaemia,  and  exhaustion  ;  for  under  the 
latter  heading  were  formerly  placed  many 
cases  of  acute  and  chronic  septic  disease. 
The  cases  which  may  fairly  be  entered 
under  the  head  of  exhaustion  will  balance 
each  other.  We  thus  find  that  the  mortality 
from  septic  disease  in  private  is  2*40  per 
cent.,  in  hospital  12'5  ;  in  other  words,  the 
mortality  from  septic  disease  in  University 
College  Hospital  during  the  last  11  years 
has  been  5T4  times  greater  than  it  was 
among  private  cases  15  to  20  years  ago. 
And  this  is  not  putting  the  case  as  strongly 
as  it  might  be  put  by  any  means.  The 
general  result  of  the  discussion  at  the 
Clinical  Society  in  1874  on  ‘pyaemia  in 
private  practice,’  pointed  to  a  similar  con¬ 
clusion  ;  though  it  is  right  to  state  that  a 
few  surgeons,  and  especially  Sir  J.  Paget 
(who  had  seen  3  cases  of  hospital  gangrene  i 
in  private,  at  different  times  and  apparently 
not  due  to  infection  from  hospital  cases), 
expressed  their  belief  that  septic  disease 
was  not  specially  common  in  hospitals. 

Causes  of  Hospitalism.  —  Why  were 
septic  diseases  so  much  commoner  in  hos¬ 
pitals  than  in  country  cottages  ?  What 
were  the  differences  in  the  conditions  of  the 
two  classes  of  patients  ?  The  first  is  that 
private  patients  were  treated  apart  from 
each  other,  in  cottages  which  probably  never 
before  contained  a  surgical  case,  and  by  men 
who  may  not  have  had  another  case  with  an 
open  wound  under  their  care  at  the  time — 
certainly  not  a  case  of  infective  wound  dis¬ 
ease,  unless  it  were  erysipelas.  Next,  the 
almost  constant  remark  concerning  the 
dwellings  in  which  the  patients  lived  was 
that  the  ventilation  was  of  the  freest, 
through  broken  windows,  &e. ;  they  were 
either  one-  or  two-roomed,  and  by  no  means 
remarkable  for  cleanliness.  The  conditions 
were  therefore  strongly  opposed  to  infection 
from  any  case  of  wound-disease.  But  simple 
putrefaction  of  the  discharges  probably 
occurred  in  every  case,  and  it  is  more  than 
likely  that,  in  spite  of  the  draughts,  many 
patients  suffered  at  night  from  simple  over¬ 
crowding. 

On  the  other  hand  large  hospitals  had 
for  generations  contained  numbers  of  septic 
wounds,  and  many  of  the  sufferers  had  died 
of  septic  disease,  so  that  any  virus  which 
such  cases  could  leave  behind  them  would 
certainly  have  been  left.  The  wards  were 
often  ‘  close  ’  from  simple  overcrowding  ; 


and  at  dressing  time,  if  at  no  other,  an 
odour  of  putrefaction  arose  from  the  wounds. 
Isolation  of  existing  cases  of  septic  disease, 
even  erysipelas,  was  not  uniformly  practised ; 
and  disinfection  after  the  death  or  recovery 
of  such  a  case  was  by  no  means  perfect,  if 
attempted.  The  same  surgeons,  dressers,  and 
nurses  tended  the  patients,  and  in  passing 
from  one  to  the  other  the  hands  were  not 
cleansed,  unless  distinctly  soiled.  Sponges 
used  promiscuously  among  the  patients 
were  ready  carriers  of  infection.  Lastly, 
when  septic  disease  started  in  hospitals,  the 
conditions  giving  rise  to  it  often  went  long 
undisturbed  and  unchanged ;  thus  certain 
beds  maintained  bad  reputations  and  added 
considerably  more  than  their  share  to  the 
general  mortality. 

Now,  assuming  that  erysipelas,  hospital 
gangrene,  septic  infection,  and  many,  if  not 
all,  cases  of  pyaemia  are  mildly  infectious, 
and  certainly  contagious  or  inoculable,  no 
conditions  can  well  be  imagined  more 
favourable  than  the  above  either  to  the 
spread  or  to  the  preservation  of  their  seeds. 
Infection  and  contagion  doubtless  explain 
a  great  deal  of  the  excessive  mortality  of 
hospitals ;  as  is  shown  by  the  immediate 
diminution  of  mortality  in  lying-in  hospitals 
after  insisting  that  the  nurses  should  wash 
then  hands  in  carbolic-water  after  attend¬ 
ing  to  each  patient,  or  upon  causing  each 
patient  to  attend  to  herself  and  to  use  clean 
wool  (which  is  immediately  burnt)  instead 
of  sponges. 

It  is  impossible  to  say  exactly  how 
much  of  the  excessive  mortality  of  hospitals 
is  due  to  simple  infection  ;  but  it  is  held  by 
the  majority  of  surgeons  that  pyaemia,  septic 
infection,  and  hospital  gangrene  actually 
arose  with  special  frequency  in  hospitals. 
The  condition  which  chiefly  favours  them 
is  overcrowding  of  septic  wounds.  In  civil 
hospitals  again  and  again  the  best  surgeons 
have  noticed  that  when  the  amount  of  sup¬ 
puration  in  their  wards  rose  above  a  certain 
point,  septic  disease  broke  out.  Again,  the 
common  experience  in  times  of  war  is  that 
cases  admitted  into  the  hospital  at  first  do 
well ;  but  ten  to  fourteen  days  after  a  battle, 
when  the  hospitals  have  become  crowded 
with  wounded,  septic  disease  appears  and 
empties  many  a  bed  ;  and  this  in  churches, 
barns,  and  similar  buildings  which  never 
held  a  septic  case  before.  As  a  rider  to  this, 
it  must  be  added  that  where  overcrowding 
is  almost  impossible — as  in  the  open,  in  tents 
or  lightly  constructed  huts — septic  disease  is 
slight  or  absent. 

Thus,  overcrowding  of  wounds  does  seem 
to  exercise  a  powerful  influence  in  the  pro- 
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duction  of  septic  disease.  But  wounds  are 
not  essential,  for  overcrowding  of  typhus 
patients  may  cause  pyaemia  to  appear 
among  them.  Overcrowding  first  prevents 
a  free  supply  of  air  from  acting  upon  the 
virus  of  these  diseases,  pure  air  diluting 
and  being  apparently  destructive  of  such 
contagia.  Next,  it  greatly  lowers  the  health 
of  patients,  by  causing  them  to  breathe  air 
containing  excess  of  carbonic  acid,  and  of 
organic  bodies  leaving  the  body  by  the 
respiratory  and  other  channels  ;  and  it  thus 
acts  as  a  predisposing  cause  of  septic  dis¬ 
ease,  like  all  weakening  influences.  Finally, 
overcrowding  would  seem  to  have  its  effect 
upon  the  development  of  the  viruses  of 
these  diseases,  by  means  of  something  arising 
from  the  septic  wounds  in  surgical  hospitals. 

All  recent  research  tends  to  show  that 
these  diseases  are  due  to  the  action  of  locally 
or  generally  infective  organisms.  Koch  was 
able  to  obtain  from  putrid  fluids  organisms 
which  produced  in  mice  diseases  similar  to 
the  pyaemia,  septic  infection,  and  hospital 
gangrene  of  man  ;  and,  as  he  worked  in 
Wollstein,  where  it  was  impossible  to  ob¬ 
tain  material  from  septic  diseases  to  ex¬ 
periment  with,  this  would  mean  that  the 
organisms  of  these  diseases  exist  almost 
everywhere,  and  that  they  find  putrid  fluids 
a  suitable  nidus.  But,  as  the  discharges  of 
all  wounds  in  former  times  became  septic, 
each  wound  would  have  contained  the 
poisons  of  perhaps  all  three  hospital 
scourges  ;  nothing  but  conditions  preventing 
then  entry  from  the  wound,  or  their  de¬ 
velopment  after  entry  in  the  system,  would 
save  the  patients  from  dying  of  them  ;  and 
the  effect  of  overcrowding  would  be  limited 
to  destroying  these  barriers  by  enfeebling 
the  patient.  But  this  is  certainly  not  its 
sole  effect.  It  seems  most  probable,  in¬ 
deed,  that  the  causes  of  pyasmia,  septic 
infection,  and  hospital  gangrene  are  more 
numerous— as  are  all  organisms — in  great 
centres  of  human  activity  ;  but  that  they 
have  to  undergo  some  change,  some  in¬ 
crease  of  virulence  perhaps,  before  they  can 
invade  the  body  and  produce  these  diseases. 
The  aggregation  of  septic  wounds  tends 
strongly  in  some  unknown  way  to  favour 
this  development ;  but  it  is  not  essential  to 
it,  the  development  taking  place  apparently 
under  other  circumstances,  though  much 
less  commonly.  It  is,  however,  impossible 
to  speak  with  any  certainty  on  this  matter 
until  the  poisons  of  the  diseases  have 
been  isolated  and  their  life-history  ascer¬ 
tained. 

Prevention  of  Hospitalism. — Until  the 
etiology  of  septic  disease  is  cleared  up, 


action  must  be  taken  on  the  hypothesis  that, 
in  at  least  99  cases  out  of  every  100,  disease 
of  this  type  is  due  to  the  invasion  of  the 
body  by  micro-organisms  from  a  septic 
wound. 

The  first  point  to  attend  to  is  the  pre¬ 
vention  of  overcrowding.  The  amount  of 
carbonic  acid  in  the  air  is  taken  as  the  index 
of  impurity,  the  deleterious  organic  matter 
from  the  lungs  varying  directly  with  it. 
Normally  air  contains  about  *4  of  carbonic 
acid  per  1,000  cubic  feet.  If  the  quantity 
rises  above  *6  the  room  gets  e  close.’  To 
prevent  this,  it  is  calculated  —  from  the 
average  quantity  of  carbonic  acid  given  off 
by  an  adult  in  an  hour — that  at  least  3,000 
feet  of  air  should  be  supplied  per  hour 
for  each  adult ;  3,500  to  4,000  feet  will 
therefore  be  required  for  a  case  with  a  sep¬ 
tic  wound.  This  amount  must  be  supplied 
without  draughts,  which  can  be  effected  only 
by  giving  each  bed  a  cubic  space  of  1,800 
to  2,000  cubic  feet,  the  height  being  about, 
but  not  more  than,  12  feet.  As  much  space 
as  possible  between  the  beds  should  be 
given.  Provision  must  be  made  for  the 
removal  of  stale  and  the  supply  of  fresh 
air  at  the  stated  rate,  open  windows  and 
cross  ventilation  being  used  as  much  as 
possible. 

Whenever  it  can  be  managed,  a  ward 
should  be  emptied  and  thoroughly  cleaned 
and  ventilated  for  a  week  after  three  months’ 
use. 

The  clothes  of  patients  should  not  be 
placed,  in  their  frequently  filthy  condition, 
beneath  the  beds. 

Secondly,  with  regard  to  wounds,  these 
should  be  rendered  and  kept  aseptic 
wherever  possible.  When  this  is  impos¬ 
sible,  no  discharge  should  be  allowed  to 
accumulate  and  decompose  in  the  wound, 
but  it  should  be  drained  off  and  imme¬ 
diately  disinfected  by  the  dressing.  No 
one  should  pass  from  one  case  to  another 
without  purifying  his  hands  with  an  anti¬ 
septic  solution — mercuric  chloride,  1  per 
1,000,  being  the  best. 

Foul  cases — e.g.  large  ulcers,  moist 
gangrene,  incontinence  of  urine  or  feces — • 
should  not  be  admitted  to  the  general  sur¬ 
gical  wards. 

Thirdly,  should  a  case  of  septic  disease 
occur,  it  should  be  isolated  as  soon  as  re¬ 
cognised,  together  with  bed,  bedding,  and 
all  belongings ;  and  the  ward  round  about 
well  washed  with  bichloride  of  mercury 
solution  (1  in  500)  or  carbolic  lotion.  This 
is  especially  necessary  with  erysipelas  and 
hospital  gangrene.  No  communication 
should  take  place  between  the  attendants 
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upon  ordinary  and  upon  septic  cases.  The 
freest  ventilation  should  be  provided  in  the 
infectious  ward. 

Upon  the  recovery  or  death  of  the 
patient,  the  straw  of  the  mattress  should  be 
burnt  and  the  rest  of  the  bedding  disinfected 
thoroughly.  The  iron  bedstead  should  be 
taken  to  pieces  and  well  washed  with  car¬ 
bolic  or  mercuric  lotion.  If  the  patient 
returns  to  the  ward  he  should  first  have  a 
bath  containing  carbolic  acid  (1  in  40),  or 
bichloride  of  mercury  (1  in  1,000). 

None  of  these  precautions  should  be 
neglected,  but  least  of  all  the  prevention  of 
putrefaction  in  wounds,  this  being  so  favour¬ 
able  to  the  development  of  the  organisms 
of  septic  disease.  Every  hospital  now-a- 
days  shows  the  results  of  antiseptics, 
though  4  Listerism  ’  may  not  be  practised. 
No  more  striking  example  can  be  given  than 
that  offered  by  Lister  himself  when  intro¬ 
ducing  the  subject.  The  male  accident 
wards  of  the  Glasgow  Infirmary  were  de¬ 
cimated  by  septic  disease,  the  surroundings 
of  the  hospital  being  truly  awful  ( Lancet , 
Jan.  1,  1870,  p.  6).  The  mortality  among 
Lister’s  own  amputations  was  1  in  2*2 ; 
after  the  introduction  of  antiseptics  it  fell 
to  1  in  6*6  (3  years’  experience.)  During 
this  time  two  died  of  pyaemia,  in  one  of 
which  the  disease  was  contracted  before 
amputation,  and  in  the  other  the  dressing 
became  septic.  Here  there  was  absolutely 
no  other  change,  and  the  cases  were  treated 
by  the  same  hand.  Other  hospitals,  espe¬ 
cially  some  German  ones,  tell  the  same 
story ;  so  that  now  we  have  much  less  use 
for  the  word  4  hospitalism.’ 

Stanley  Boyd. 

HOUSEMAID’S  KNEE.  See  Bursae, 
Affections  of. 

HOWSE'S  SPLINT  for  excision  of  the 
knee  is  a  metal  splint  roughly  resembling 
McIntyre’s  splint,  but  the  thigh  and  leg 
pieces  do  not  reach  so  near  to  the  knee,  and 
instead  of  the  hinge  behind  the  joint  there 
is  a  rigid  metal  bar  about  two  inches  wide. 
At  the  distal  extremity  of  the  splint  there  is 
a  pulley  which  revolves  transversely ;  the 
limb  is  suspended  from  this  pulley,  which 
allows  rotation  of  the  limb  when  the  patient 
shifts  his  position,  and  so  protects  the  knee 
from  jarring.  The  limb  is  fixed  to  the 
splint  by  waxed  bandages,  and  the  intervals 
between  the  limb  and  the  splint  are  packed 
with  cotton  wool  soaked  in  melted  wax 
and  paraffin,  which  prevents  the  discharges 
trickling  between  the  limb  and  the  splint. 

Bilton  Pollard. 


HUMERUS,  Dislocations  of  the.  See 
Shoulder,  Dislocations  of  the. 

HUMERUS,  Fractures  of  the. — Frac¬ 
tures  of  this  bone  fall  into  three  groups — - 
{a)  those  of  the  upper  end,  ( b )  of  the  shaft, 
(c)  of  the  lower  end.  In  group  (a)  are  frac¬ 
ture  through  the  anatomical  neck  :  splitting 
off  of  the  greater  tuberosity :  separation  of 
the  epiphysis  (a  block  including  the  head 
and  the  two  tuberosities)  :  and,  a  little 
lower  down,  fracture  through  the  surgical 
neck.  These  injuries  are  generally  the 
result  of  a  fall  on  the  shoulder  or  other 
direct  violence,  though  they  are  occasionally 
produced  by  falls  on  the  elbow  or  hand. 

Fracture  exactly  in  the  line  of  the 
anatomical  neck ,  if  complete,  would  isolate 
the  head,  and  might  be  expected  to  lead 
to  its  necrosis.  Such  a  result,  however, 
in  simple  fracture,  has  not  been  observed, 
either  because  separation  has  not  been 
absolute,  or  because  some  of  the  capsule 
has  remained  attached  to  the  upper  frag¬ 
ment,  and  has  sufficed  to  maintain  its 
nutrition.  This  fracture  is  often  impacted. 
In  some  cases  the  upper  fragment  is  more 
or  less  rotated,  and  has  even  been  found 
turned  round,  so  that  its  cartilaginous 
surface  presented  towards  the  shaft,  in  the 
cancellous  tissue  of  which  it  was  firmly 
embedded  ;  or  the  head  may  even  be  driven 
out  through  the  capsule  into  the  axilla. 
Exact  diagnosis,  especially  if  swelling  is 
great,  may  be  impossible.  There  may  be 
crepitus,  with  absence  of  the  signs  of  frac¬ 
ture  in  other  parts,  and  loss  of  free  move¬ 
ment  between  the  smooth  surfaces  of  the 
joint.  Occasionally  the  head  is  felt  not 
moving  with  the  shaft  when  the  arm  is 
rotated,  or  the  upper  end  of  the  bone  feels 
abnormally  wide.  In  impacted  fracture 
there  is  slight  shortening,  slight  flattening 
of  the  shoulder  ;  the  smooth  movements  of 
the  head  in  the  glenoid  cavity  are  not  felt ; 
the  upper  end  of  the  shaft  is  slightly  drawn 
up  towards  the  acromion. 

j Fracture  of  the  greater  tuberosity  has 
several  times  been  verified  by  dissection ; 
but  the  injury  is  almost  invariably  asso¬ 
ciated  with  dislocation  of  the  humerus 
beneath  the  coracoid  process.  Some,  how¬ 
ever,  maintain  that  it  occurs  alone,  either 
|  from  direct  violence  or  from  the  sudden 
!  action  of  the  muscles  inserted  into  this 
process.  For  its  treatment  (after  reduction 
of  the  dislocation  of  the  head,  should  this 
be  present),  nothing  would  be  required  be¬ 
yond  keeping  the  arm  at  rest  by  the  side. 

Separation  of  the  epiphysis  is  not  met 
with  after  the  age  of  about  twenty.  When  it 
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occurs,  the  head  is  felt  in  the  glenoid  cavity, 
but  it  does  not  rotate  with  the  rest  of  the 
bone.  The  upper  end  of  the  shaft  is  drawn 
inwards  and  upwards  beneath  the  coracoid, 
where  its  smooth  outline,  contrasting  with 
the  jagged  shape  of  an  ordinary  fracture,  can 
be  felt.  The  elbow  is  slightly  withdrawn  from 
the  side,  and  pointed  slightly  backward. 

Fracture  of  the  surgical  neck  is  much 
more  frequent  than  the  injuries  already 
mentioned.  Its  seat  may  be  at  any  point 
between  the  tuberosities  and  the  insertion 
of  the  teres  major,  a  space  of  about  two 
inches.  It  is  generally  transverse,  and 
not  rarely  impacted,  the  shaft  being  driven 
into  the  upper  fragment.  The  upper  frag¬ 
ment  is  often  rotated  through  a  quarter  of 
a  circle,  or  more,  by  the  muscles  inserted 
into  and  acting  with  great  leverage  upon  it ; 
the  shaft  is  drawn,  by  the  muscles  attached 
to  it,  inwards  towards  the  axilla,  where  its 
small  irregular  end,  quite  unlike  the  head, 
may  be  detected.  There  may  be  shorten¬ 
ing,  but  this  is  seldom  marked ;  there  is 
flattening  of  the  shoulder ;  the  head  does 
not  rotate  with  the  shaft  unless  there  is 
impaction ;  and  crepitus  is  detected  when 
the  ends  are  brought  into  contact. 

Treatment. — If  there  is  impaction,  care 
should  be  taken  not  to  break  the  connec¬ 
tion  between  the  fragments.  A  pad  must 
be  placed  in  the  axilla,  and  the  arm, 
hanging  down,  must  be  bandaged  to  the 
side,  the  forearm  lying  across  the  chest. 
"When  there  is  no  impaction  there  is  great 
difficulty  alike  in  adjusting  the  fragments 
and  in  maintaining  them  in  position,  the 
more  so  because  swelling  is  often  consider¬ 
able.  Reduction  here,  as  in  separation  of 
the  epiphysis,  may  sometimes  be  effected 
by  carrying  the  limb  perpendicularly  over 
the  head,  and  manipulating  the  fragments 
in  this  position,  and  then  bringing  down  the 
arm  while  extension  is  steadily  continued. 
After  reduction  a  pad  is  placed  in  the  arm- 
pit,  and  a  splint  of  leather  or  gutta-percha 
is  moulded  over  the  shoulder  and  arm ; 
towards  this  splint  the  upper  end  of  the 
lower  fragment  is  drawn — that  is,  outwards 
— by  a  carefully  applied  bandage.  The 
elbow  is  then  bandaged  closely  to  the  side, 
so  as  to  throw  the  upper  end  of  the  lower 
fragment  still  further  outward.  Or,  as 
Erichsen  suggests,  a  piece  of  leather,  two 
feet  long  and  six  inches  broad,  may  be  bent 
at  its  middle  and  applied,  the  one  half  to 
the  chest,  the  other  to  the  inner  aspect  of 
the  arm  ;  the  rounded  bend,  which  must  be 
carefully  padded,  being  well  pressed  up  into 
the  axilla.  The  elbow  is  then  bandaged  to 
the  side. 


Fracture  of  the  surgical  neck  is  some¬ 
times  associated  with  dislocation  of  the 
|  head  of  the  bone  into  the  axilla,  or  for¬ 
wards  under  the  coracoid  process.  This 
injury  is  easily  mistaken  for  ordinary  dis¬ 
location.  But  on  careful  examination  the 
following  symptoms  will  be  detected  : — 
The  shoulder  is  flattened,  and  a  hollow  be¬ 
neath  the  acromion  shows  that  the  head 
has  left  the  glenoid  cavity  ;  the  head  is  felt 
in  its  abnormal  situation  ;  no  movement, 
however,  is  communicated  to  it  when  the 
shaft  is  rotated ;  the  width  of  the  shoulder 
from  before  backwards  is  increased ;  the 
arm  is  shortened,  and  the  upper  end  of  the 
shaft  may  sometimes  be  felt  as  a  rough 
projection  beneath  the  deltoid.  Crepitus 
may  perhaps  be  detected  whfen  the  arm  is 
extended  and  rotated. 

Treatment. — An  anaesthetic  should  be 
given,  and,  if  possible,  the  head  should  be 
replaced  in  the  glenoid  cavity  by  extension 
and  manipulation.  The  fracture  should  then 
be  put  up  in  the  manner  described  above. 
In  several  recorded  cases  reduction  has 
been  easily  effected.  Should  the  attempt, 
however,  fail,  the  shaft  may  be  pushed  up 
into  the  glenoid  cavity  to  form  a  false  joint. 
Or  the  fracture  may  be  put  up  with  the 
head  unreduced,  and  when  union  has  taken 
place  an  attempt  at  reduction  may  be 
made.  This,  however,  is  very  little  likely 
to  succeed,  and  all  that  is  possible  will  be 
to  break  down  adhesions,  and  restore  some 
degree  of  movement,  as  in  an  ordinary  case 
of  unreduced  dislocation.  In  such  instances 
it  is  best  to  give  the  patient  a  written  state¬ 
ment  of  the  nature  of  his  injury,  so  that 
his  case  may  not  subsequently  be  mistaken 
for  an  uncomplicated  dislocation,  and  be 
treated  from  that  point  of  view. 

Fracture  of  the  shaft  is  more  fre¬ 
quent  in  the  lower  than  the  upper  half. 
It  is  due  either  to  direct  violence ;  to  falls 
on  the  hand  or  elb(?w ;  or  (and  this  more 
often  than  in  any  other  bone  except  the 
patella)  to  muscular  violence.  The  frac¬ 
ture  is  generally  oblique,  in  a  direction 
downwards  and  outwards,  but  not  rarely  it 
is  transverse.  The  symptoms  are  plain  :  loss 
of  power,  mobility  when  the  two  fragments 
are  separately  grasped,  and  crepitus.  In 
oblique  fractures  overlapping  may  be  con¬ 
siderable.  The  deltoid,  in  fractures  below 
its  insertion,  may  cause  troublesome  dis¬ 
placement  by  tilting  the  upper  fragment 
outwards.  Ununited  fracture  is  much  more 
common  in  the  shaft  of  the  humerus  than 
in  any  other  of  the  long  bones. 

Treatment. — After  adjustment  has  been 
effected,  four  splints  of  appropriate  length, 
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and  wide  enough  in  the  aggregate  to  ex¬ 
actly  enclose  the  limb,  are  applied  so  as  to 
snrronnd  it,  and  are  fixed  by  broad  pieces 
of  strapping  and  a  bandage.  The  forearm, 
placed  at  a  right  angle,  should  be  securely 
bandaged  across  the  chest.  Some  surgeons 
use  a  rectangular  splint,  extending  along 
the  inner  aspect  of  the  arm  and  forearm, 
with  three  short  accessory  splints  for  the 
purpose  of  defending  the  fracture  from 
disturbance  by  movements  of  the  forearm, 
which  they  regard  as  the  chief  cause  of 
non-union.  Extension  (in  order  to  prevent 
shortening)  has  been  attempted  in  various 
ways,  among  others  by  applying  weight- 
extension  (in  the  usual  manner),  but  with 
no  very  satisfactory  result.  Union  should 
be  firm  in  from  thirty  days  in  the  young,  to 
forty  or  forty-five  in  older  persons,  and  it 
must  be  carefully  tested  before  the  splints 
are  discarded.  The  arm  is  useful  even 
where  union  takes  place  with  considerable 
deformity.  The  large  vessels  generally,  but 
not  always,  escape  injury.  Paralysis  may 
occur  from  pressure  on  the  nerves,  especi¬ 
ally  the  musculo -spiral,  resulting  from  ex¬ 
uberant  callus.  See  Nerves,  Injuries  of. 

Fractures  of  the  lower  end  are  divided 
into  those  which  are  external  to,  and  those 
which  involve  the  joint — an  important  dis¬ 
tinction  in  respect  to  the  future  utility  of 
the  limb.  The  first  group  comprises  trans¬ 
verse  fracture  just  above  the  condyles ; 
separation  of  the  epiphysial  block ;  and 
detachment  of  either  of  the  condyles. 
The  second  group  includes  T -fracture,  con¬ 
sisting  of  a  transverse  break  just  above 
the  condyles,  accompanied  by  a  vertical 
fissure  separating  the  two  condyles  from 
each  other ;  and  an  oblique  fracture,  de¬ 
taching  a  fragment  of  variable  size,  com¬ 
posed  of  one  or  other  of  the  condyles,  and 
a  corresponding  portion  of  the  articular 
surface.  All  these  injuries  are  much  more 
common  in  the  young  than  in  adults,  while 
separation  of  the  epiphysis  does  not  occur 
after  about  the  eighteenth  year.  They  are 
apt,  particularly  those  which  directly  involve 
the  joint,  to  be  followed  by  impairment  of 
movement  in  the  limb,  a  fact  of  which  it  is 
best  that  parents,  at  the  outset,  should  be 
informed.  They  are  usually  produced  by 
falls  on  the  elbow,  or,  more  rarely,  on  the 
hand. 

Fracture  across  the  bone,  just  above 
the  condyles,  may  be  directly  transverse  ; 
but  it  is  generally  oblique,  the  line  passing 
upwards  and  backwards.  Occasionally  it 
runs  upwards  and  forwards.  The  appear¬ 
ances  caused  by  this  injury  are  very  simi¬ 
lar  at  first  sight  to  those  of  dislocation 


of  the  bones  of  the  forearm  backwards, 
and  the  likeness  is  still  more  deceptive 
when  the  latter  accident  is  combined 
with  fracture  of  the  coronoid  process  of 
the  ulna.  The  olecranon  projects  back¬ 
wards  under  the  action  of  the  triceps,  and 
the  tendon  of  this  muscle  stands  out  in 
strong  relief ;  the  forearm  looks  shortened,, 
and  the  lower  end  of  the  humerus  is  promi¬ 
nent  anteriorly.  A  correct  diagnosis,  how¬ 
ever,  is  easily  arrived  at.  In  dislocation  the 
humerus  is  found  to  be  entire,  the  two  con¬ 
dyles  lying,  as  they  should,  in  the  long 
axis  of  the  shaft,  while  the  olecranon  has 
been  separated  from  them  and  carried  back¬ 
wards.  In  fracture  of  the  humerus  the 
condyles  are  parted  from  the  shaft,  and 
have  followed  the  olecranon  backwards. 
In  dislocation  there  is  limitation  of  mobility, 
the  soft  structures  are  tense,  and  some 
force  is  required  to  effect  reduction,  but 
when  this  has  once  been  effected  it  is  per¬ 
manent  ;  while  in  fracture  of  the  humerus 
the  parts  are  less  fixed  and  less  tense,  and 
reduction  is  very  easily  effected,  but  de¬ 
formity  returns  when  extension  is  with¬ 
drawn.  The  same  recurrence  of  deformity 
is  observed  when  the  coronoid  process  is 
detached,  but  the  condyles  of  the  humerus 
are  found  in  their  normal  relation  to  the 
shaft. 

Treatment.  —  In  transverse  fracture 
above  the  condyles  reduction  is  easily  ef¬ 
fected  by  drawing  the  radius  and  ulna  for¬ 
wards,  while  the  shaft  of  the  humerus  is 
steadied  by  an  assistant.  A  firm  gutta¬ 
percha  or  leather  splint,  bent  to  a  right 
angle,  is  then  moulded  to  the  whole  length 
of  the  posterior  aspect  of  the  arm,  elbow, 
and  forearm  as  far  as  the  wrist ;  and  a 
well-padded  short  splint  is  applied  to  the 
front  of  the  arm  to  prevent  projection  of 
the  upper  fragment  forward.  These  are 
secured  by  wide  pieces  of  strapping  and  a 
bandage.  When,  as  is  often  the  case,  there 
is  considerable  swelling,  the  limb  must  be 
placed  in  an  elevated  position  on  a  pillow, 
and  evaporating  lotion  used  until  the  ap¬ 
pliance  referred  to  can  be  borne ;  in  the 
meantime,  if  there  is  any  marked  tendency 
to  displacement,  the  limb  should  be  secured 
by  light  bandaging  on  an  inside  rectangular 
splint.  In  three  weeks,  the  lower  end  of 
the  humerus  being  firmly  held,  gentle 
passive  movement  of  the  elbow  should  be 
employed.  The  splints  may  be  discarded 
in  from  three  weeks  to  a  month  in  young 
subjects;  in  adults  they  should  be  con¬ 
tinued  for  five  weeks. 

Separation  of  the  epiphysis  must  be 
treated  in  a  similar  manner.  Displacement 


Hydatids 


747 


is  usually  slight,  and  the  fragments  are 
easily  kept  in  place  by  the  splints  men¬ 
tioned  above.  Gentle  passive  movement 
should  be  practised  at  the  end  of  a  fort¬ 
night.  The  tip  of  the  internal  condyle  is 
sometimes  knocked  off  by  a  fall  on  the 
elbow,  or  detached  by  the  action  of  the 
muscles  arising  from  it.  The  fragment  can 
generally  be  felt  to  be  displaced,  and  can 
be  moved  when  grasped.  Crepitus  may 
sometimes  be  detected,  and  there  is  pain 
when  the  patient  attempts  to  flex  the  fore¬ 
arm.  The  separated  piece  may,  in  some 
cases,  be  maintained  in  place  with  strapping 
and  a  pad  ;  but  even  if  this  cannot  be  done, 
ligamentous  union  occurs,  and  no  impair¬ 
ment  of  the  arm  is  likely  to  remain. 

Fractures  of  the  lower  end  of  the 
humerus,  entering  the  elbow -joint,  are 
always  serious.  It  is  difficult  alike  to 
adjust  the  fragments  and  to  keep  them  in 
position.  The  contour  of  the  articular  sur¬ 
faces  is  apt  to  be  permanently  changed ; 
and  the  inflammation  which  follows  the 
injury  leads  not  only  to  the  formation  of 
articular  adhesions,  but  to  the  production 
of  a  large  amount  of  callus,  by  which  the 
movements  of  the  j  oint  are  in  great  part  or 
entirely  prevented.  Usually  considerable 
swelling  follows  quickly  on  the  accident, 
and  interferes  both  with  exact  diagnosis 
and  with  the  necessary  treatment. 

In  T  fracture  all  these  drawbacks  pre¬ 
sent  themselves.  Not  only  is  there  dis¬ 
placement  backwards,  but  the  olecranon  is 
apt  to  be  wedged  up  into  the  line  of  frac¬ 
ture  between  the  two  condyles,  with  the 
result  of  spreading  them  from  each  other 
and  increasing  the  transverse  diameter  of 
the  joint.  This  relation  of  the  fragments 
to  each  other  it  may  not  be  possible  to 
correct,  while,  especially  in  young  subjects, 
the  callus  thrown  out  from  the  broken  sur¬ 
faces  and  the  surrounding  soft  parts  con¬ 
verts  the  lower  end  of  the  humerus  into  a 
shapeless  mass,  against  which  the  radius 
and  uhia  become  firmly  locked.  At  once, 
or  as  soon  as  swelling  has  sufficiently  sub¬ 
sided  under  the  influence  of  position,  rest, 
and  cold  lotions,  adjustment  must,  as  far  as 
is  possible,  be  accomplished,  an  anaesthetic 
being,  if  necessary,  used.  To  facilitate  re¬ 
duction,  the  forearm,  bent  at  a  right  angle 
with  the  arm,  should  be  pressed  downwards 
for  the  purpose  of  disengaging  the  ulna 
from  between  the  fragments,  which  must 
then  be  manipulated  in  whatever  direction 
is  indicated  by  their  displacement.  The 
joint  should  be  placed  at  a  right  angle, 
not  only  to  relieve  tension,  but  in  view  of 
the  stiffness  which  is  likely  to  ensue.  The 


most  convenient  splints  are  those  recom¬ 
mended  above  for  transverse  fractures 
above  the  condyle ;  but  a  rectangular  inside 
splint  for  the  arm  and  forearm  may  be 
used.  Any  improvement  in  the  position 
of  the  fragments  that  may  be  possible 
must  be  secured  by  further  modelling ;  but 
little  in  this  direction  can  be  done  after  about 
the  twelfth  day.  Passive  movements  should 
be  commenced,  in  children,  not  later  than 
the  twentieth,  in  adults  not  later  than  the 
thirtieth  day,  and  be  regularly  continued  as 
long  as  they  are  found  to  increase  the  range 
of  motion  in  the  joint ;  but  the  condition  of 
the  fragments,  as  to  their  firm  union,  must 
first  be  carefully  observed.  In  some  cases 
movement  may  be  improved  at  a  later 
period,  and  when  some  of  the  callus  has 
been  absorbed,  by  breaking  down  adhesions 
under  an  anaesthetic ;  but  no  great  force 
ought  to  be  employed.  Should  the  joint 
have  become  fixed  at  an  inconveniently 
obtuse  angle,  there  is  no  objection,  if  it  can 
be  done  without  much  violence,  to  bending 
it  up  to  within  a  right  angle.  For  the  dia¬ 
gnosis  and  treatment  of  oblique  fracture  of 
either  of  the  condyles  extending  into  the 
joint,  the  rules,  modified  according  to  par¬ 
ticular  cases,  are  the  same  as  those  just 
stated  for  T  fractures.  Howard  Marsh. 

HYDATIDS.— In  considering  this  sub¬ 
ject  from  a  surgical  point  of  view,  attention 
will  be  chiefly  directed  to  symptoms,  dia¬ 
gnosis,  and  treatment.  It  may,  however,  be 
well  at  the  onset  to  briefly  recall  to  mind 
some  of  the  main  features  of  the  pathology. 

The  formation  of  an  hydatid  results  from 
the  ingestion  of  the  eggs  of  the  taenia  echi¬ 
nococcus — a  tape-worm  found  in  the  ujiper 
small  intestine  of  the  dog.  -The  embryo, 
when  liberated  in  the  human  stomach  by 
the  disintegration  of  its  egg-shell,  bores  into 
or  through  the  gastric  walls.  In  the  maj  ority 
of  cases  it  then  enters  the  blood-vessels  and 
is  carried  by  the  blood- stream  to  the  various 
organs  and  vascular  tissues  of  the  body,  not 
one  of  which  is  exempt  from  its  invasion. 
The  organ  most  frequently  attacked  is  the 
liver ;  possibly,  as  Dr.  Thomas  suggests, 
because  the  hepatic  capillaries  are  the  first 
to  arrest  the  onward  progress  of  the  embryo. 
Should  it  run  the  gauntlet  of  these,  the 
pulmonary  capillaries  act  as  the  obstruction, 
and  consequently  the  next  most  frequent 
seat  of  the  disease  is  in  the  lungs.  In  a 
fully-formed  hydatid  three  layers  may  be 
described  as  composing  the  cyst -wall.  The 
outermost  layer,  called  the  adventitia,  is 
tough,  fibroid,  and  very  vascular.  It  is  not, 
however,  a  part  of  the  true  hydatid,  but  is 
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formed  of  the  tissue  in  which  the  parasite 
lies.  The  minute  embryo  acts  as  an  irritant, 
and  induces  proliferation  of  the  cells  of  the 
surrounding  connective  tissue ;  as  it  en¬ 
larges,  the  cells  are  subjected  to  pressure, 
and  become  arranged  round  it  as  a  capsule. 
Blood-vessels  from  the  adjoining  healthy 
tissues  enter  this  capsule,  which  is  thus 
gradually  organised  into  a  fibrous  mem¬ 
brane.  This  adventitious  layer  varies  in 
thickness  according  to  the  amount  of  initial 
irritation  and  the  position  of  the  hydatid ; 
in  some  structures  it  would  appear  never 
to  be  formed  at  all.  Thus,  Professor  Allen, 
of  Melbourne,  has  reported, several  cases  of 
'hydatids  in  serous  cavities  perfectly  devoid 
of  adventitia.  It  is,  however,  usually 
present,  and  is  always  very  vascular.  The 
vessels  on  its  smooth,  inner  surface  are 
dilated  and  varicose — a  fact  to  be  constantly 
borne  in  mind  by  the  surgeon. 

Within  the  adventitia,  and  in  close  con¬ 
tact  with  it,  is  the  true  hydatid  sac.  It 
has  a  greyish,  gelatinous  appearance ;  it 
is  translucent  and  highly  elastic.  When 
punctured,  the  contained  fluid  is  evacuated 
under  considerable  pressure,  and  the  cyst 
collapses,  falling  in  folds  from  the  adventitia 
with  a  peculiar  tremulous  movement. 

The  outermost  layer  of  the  true  cyst 
(ectocyst  of  Huxley)  is  tough,  thick,  highly 
elastic,  and  laminated.  The  inner  layer 
(endocyst  or  germinal  membrane)  is  thin, 
delicate,  and  cellular.  The  contained  fluid, 
when  healthy,  is  limpid  and  transparent, 
and  has  a  peculiar  faint  and  earthy  odour. 
It  is  neutral  or  alkaline  in  reaction,  and  of 
low  specific  gravity,  1005-1013  ;  it  contains 
an  excess  of  chloride  of  sodium,  but  no 
albumen.  Some  small  hydatids  consist 
merely  of  the  cyst  filled  with  this  fluid; 
such  are  called  acephalocysts.  In  most 
cysts,  however,  and  certainly  in  large  ones, 
echinococcus  heads  or  scolices  are  to  be 
found.  Small  cysts,  termed  ‘  daughter 
cysts,’  are  sometimes  formed  within  the 
main  cyst,  and  these  in  turn  may  contain 
‘  granddaughter  cysts,’  resulting  in  what 
is  known  as  the  ‘  pill-box  ’  hydatid. 

Symptoms  and  Diagnosis—  When  an 
hydatid  is  sufficiently  near  the  surface  of  the 
body  to  be  recognised,  it  appears  as  a  pain¬ 
less  swelling,  slowly  increasing  in  size,  but 
giving  rise  to  no  inconvenience  except  by 
reason  of  its  bulk.  Occasionally,  as  a  result 
of  pressure  on  neighbouring  structures,  or 
of  changes  in  the  cyst,  certain  symptoms 
may  arise.  Thus  seyere  gastralgia,  attended 
with  attacks  of  syncope,  has  been  noticed 
in  cases  where  a  large  cyst  projected  from 
the  under  surface  of  the  left  lobe  of  the  liver, 


and  possibly  pressed  on  some  neighbouring 
sympathetic  plexus.  Vomiting  and  other 
dyspeptic  symptoms  may  be  the  result  of 
direct  pressure  on  the  stomach.  The  cyst 
may  be  even  so  large  as  to  encroach  upon 
the  thorax  and  impede  respiration.  Jaun¬ 
dice,  ascites,  and  anasarca  may  be  induced 
by  pressure  on  the  hepatic  duct,  vena  portae, 
and  vena  cava  respectively.  When  in  the 
lung  the  presence  of  the  cyst  may  excite 
cough,  dyspnoea,  and  haemoptysis.  Again, 
a  cyst  may  inflame  and  suppurate,  and  so 
become  practically  an  abscess,  and  be  at¬ 
tended  by  constitutional  symptoms.  Finally, 
a  cyst  may  be  ruptured  by  external  violence. 
Such  a  rupture  into  the  peritoneal  cavity  is 
attended  with  agonising  pain  and  intense 
collapse  ;  the  case  probably  ending  fatally. 
In  the  lung  the  rupture  is  less  dangerous, 
the  cyst  or  cysts  being  coughed  up,  although 
suffocation  is  not  uncommon  from  the  glottis 
being  firmly  plugged  in  the  patient’s  effort 
to  expel  the  cyst.  Even  in  cases  where  the 
cysts  have  been  successfully  expectorated, 
recovery  is  often  slow,  as  a  more  or  less 
severe  broncho -pneumonia  is  apt  to  super¬ 
vene. 

Physical  Signs. — The  sensation  imparted 
to  the  fingers  of  an  expert  manipulator  by 
palpation  of  an  hydatid  tumour  is  charac¬ 
teristic,  and  is  often  an  infallible  guide  to 
diagnosis.  The  tumour  presents  a  smooth, 
uniform,  rounded  contour ;  it  is  elastic  and 
tense,  and  not  at  all  tender.  Fluctuation 
may  generally  be  obtained.  Percussion 
elicits  a  clearly  defined  area  of  absolute 
dulness,  and  in  some  cases  also  the  peculiar 
and  characteristic  thrill  known  as  hydatid 
fremitus.  This  is  felt  in  large  cysts  filled  with 
daughter-cysts,  and  is  probably  produced  by 
the  concussion  of  these  with  each  other. 

With  regard  to  the  differential  diagnosis 
of  hydatids,  so  much  depends  upon  the 
situation  of  the  tumour  that  it  would  be 
impossible  here  to  enter  into  special  details. 
Flydatids  in  the  abdominal  cavity  may  be 
confounded  with  hepatic  abscess,  a  dilated 
gall-bladder,  malignant  growths,  renal  cysts, 
uterine  and  omental  tumours,  or  aneurism. 
With  all  these  conditions  there  is  either 
constitutional  disturbance  or  some  special 
symptom  which  is  never  present  in  hydatids. 
Hypertrophy  of  the  spleen  and  hydatid  of 
that  organ  are  sometimes  mistaken  for  each 
other ;  but  the  tough,  unyielding  feel,  and 
the  detection  of  the  splenic  notch,  especially 
if  the  condition  be  associated  with  ansemia 
and  dropsy,  will  help  to  distinguish  the 
former  from  the  tense,  elastic,  and  even 
hydatid  cyst.  From  an  ovarian  monocyst 
the  diagnosis  of  a  very  large,  thin-walled 
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hydatid  is  not  always  easy,  as  there  are 
many  characters  in  common.  Attention  to 
the  mode  of  growth — the  ovarian  from  the 
flank  displacing  the  intestines  upwards, 
whilst  the  hydatid  generally  pushes  its  way 
from  above  downwards — may  be  of  service. 
The  careful  examination  of  the  fluid  obtained 
by  exploratory  puncture  should  be  decisive. 
Hydatids  in  the  lungs  may  be  confounded 
with  phthisis,  pleuritic  effusion,  localised 
empysema,  and  malignant  growths.  These, 
again,  are  usually  distinguished  by  consti¬ 
tutional  symptoms.  Dr.  Bird,  in  his  work 
on  Hydatids  in  the  Lung ,  enters  fully  into 
this  matter. 

Treatment. — Various  drugs,  such  as 
iodide  of  potassium,  tincture  of  kamala,  and 
turpentine,  have  from  time  to  time  been  re¬ 
commended  as  capable  of  arresting  the  pro¬ 
gress  of  an  hydatid  growth  or  of  killing  the 
parasite ;  electrolysis,  also,  has  been  much 
lauded.  The  success  of  these  remedies, 
however,  appears  to  be  equivocal;  the 
curative  treatment  of  hydatids  is  to  be  re¬ 
garded  as  a  purely  surgical  matter. 

The  disease  sometimes  undergoes  natural 
cure.  The  hydatid  itself  is  non-vascular, 
and  derives  its  nourishment  by  a  process  of 
imbibition  from  the  vessels  of  the  adventitia; 
this  may  undergo  contraction,  and  the  calibre 
of  its  blood-vessels  is  diminished  to  such  an 
extent  that  the  hydatid  dies  from  gradual 
starvation.  The  adventitia  goes  on  contract¬ 
ing,  and  sometimes  becomes  cartilaginous, 
or  even  calcareous  in  places. 

Occasionally  the  daughter-cysts  proli¬ 
ferate  to  such  an  extent,  and  become  so 
tightly  packed  inside  the  parent  cyst,  that 
they  are,  so  to  speak,  crushed  to  death. 
They  then  degenerate,  become  opaque,  and 
fuse  into  a  solid  mass,  which  may  caseate. 
These  processes,  however,  are  so  slow  that 
the  life  of  the  hydatid  is  as  a  rule  longer 
than  that  of  the  patient.  The  treatment  of 
an  ordinary  hydatid  of  moderate  size,  when 
possessed  of  an  adventitia,  and  situated  in 
the  substance  of  an  organ  such  as  the  liver, 
spleen,  or  lung,  consists  in  tapping  the 
tumour  with  a  long,  fine  syphon-trocar ; 
the  fluid  is  drawn  off,  and  the  canula  is 
removed  when  the  cyst  is  nearly  emptied. 
The  result  of  this  procedure  is  that  the 
hydatid  cyst  collapses  and  falls  away  from 
the  adventitia,  and  serum  exudes  from 
vessels  to  fill  the  space  thus  formed.  This 
fluid  is  usually  absorbed  in  a  few  days,  and 
the  adventitia  then  gradually  contracts. 
The  cyst  may  or  may  not  undergo  degene¬ 
ration.  The  writer,  when  examining  the 
bodies  of  persons  who  had  died  from  other 
causes,  years  after  being  tapped  for  hydatids, 


has  found  cysts  almost  unchanged,  lying 
simply  folded  up  inside  a  cavity,  and  still 
remaining  within  the  adventitia. 

The  simple  operation  described  above  is, 
as  a  rule,  free  from  danger ;  now  and  then, 
however,  alarming  symptoms  supervene. 
A  few  precautions  are  necessary  to  diminish 
the  risk  of  their  occurrence  : — the  trocar 
used  should  always  be  a  clean  and  long  one, 
with  an  accurately-fitting  canula ;  the  cyst 
may  be  much  deeper  than  the  surgeon 
thinks,  and,  if  the  trocar  be  long  enough 
only  just  to  reach  the  sac,  it  may  push  the 
adventitia  away  from  surrounding  tissue, 
and  so  entail  an  extravasation  of  hydatid 
fluid  and  blood.  Some  surgeons  prefer  to 
use  the  aspirator ;  but  this  involves  the  risk 
of  exhausting  the  receiver  to  such  an  extent 
that  the  dilated  vessels  of  the  adventitia 
may  be  ruptured,  and  a  dangerous  and  even 
fatal  haemorrhage  may  follow.  In  tapping 
a  pulmonary  hydatid  the  course  of  the  large 
bronchi  should,  as  far  as  possible,  be  avoided ; 
this  is  best  done  by  introducing  the  trocar 
at  the  side  of  the  thorax  midway  between 
the  sternum  and  spine,  and  keeping  it  as 
nearly  as  possible  parallel  with  the  direction 
of  the  main  bronchi.  The  simple  introduc¬ 
tion  of  a  trocar  deeply  in  the  epigastrium 
has  at  times  been  followed  by  intense  shock 
and  collapse  lasting  for  days,  probably  from 
some  injury  to  the  solar  plexus.  Slight 
febrile  disturbance  occasionally  follows  the 
tappmg;  and,  when  the  operation  is  per¬ 
formed  on  an  abdominal  hydatid,  a  mild 
attack  of  urticaria,  known  as  the  4  hydatid 
rash,’  may  supervene.  This  is  the  result 
of  the  extravasation  of  a  little  fluid  into  the 
large  serous  cavity;  the  rash  generally  sub¬ 
sides  on  the  second  day.  Occasionally  it  is 
necessary  to  tap  two  or  three^  times  before 
the  parasite  succumbs.  Inflammation  and 
suppuration  of  the  cyst  may  follow  the 
operation ;  they  must  be  met  by  active 
treatment.  Cases  of  hydatids  in  the  pleural 
cavity  require  careful  watching  after  tap¬ 
ping.  Should  the  temperature  rise  and  the 
area  of  dulness  suddenly  increase,  a  free 
incision  must  be  made  into  the  cavity,  and 
thorough  drainage  established  until  all  cysts 
and  debris  are  evacuated. 

"When  a  cyst  has  very  thin  walls,  and  is 
freely  movable  in  the  abdominal  cavity, 
tapping  may  prove  a  dangerous  procedure. 
In  these  cases  there  is  a  probability  of  the 
adventitia  not  being  properly  formed,  and 
when  tapped  the  fluid  is  not  only  liable  to 
be  extravasated  into  the  peritoneal  cavity, 
but  the  collapsed  cyst  itself  may  die  from 
malnutrition,  and  determine  a  fatal  peri¬ 
tonitis. 
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The  plan  of  treatment  the  writer  has 
found  most  successful  in  these  cases  is  to 
secure  adhesion  between  the  visceral  and 
parietal  layers  of  the  peritoneum  prior  to 
tapping.  This  is  accomplished  by  inserting 
about  a  dozen  harelip  pins,  with  flat  heads, 
through  the  abdominal  parietes  into  the 
tumour  in  a  circle  round  the  site  of  punc¬ 
ture,  and  then  carefully  supporting  the  ab¬ 
dominal  walls  with  strapping  or  a  bandage. 
At  the  expiration  of  from  eight  to  ten 
hours  these  pins  are  removed,  the  tumour 
tapped  with  a  fine  syphon-trocar  and  canula, 
the  patient  being  kept  at  rest  in  bed  for 
some  days  subsequently. 

When  the  cyst  is  very  large  adhesions 
may  exist,  and  the  tumour  can  then  be 
tapped  in  the  ordinary  way.  But  this 
simple  treatment  will  seldom  be  successful 
in  such  cases,  especially  if  daughter-cysts 
be  present ;  the  sac  will  require  free  in¬ 
cision  and  drainage.  This  is  best  performed 
as  follows : — A  suitable  site  for  tapping 
having  been  selected,  adhesion  is  obtained 
between  the  opposed  serous  surfaces  by  the 
use  of  harelip  pins  in  the  manner  already 
described.  Then  an  incision  of  an  inch  or 
more  in  length  is  made  through  the  skin, 
and  a  full-sized  trocar,  such  as  is  used  in 
veterinary  surgery,  is  plunged  into  the 
tumour,  the  canula  being  left  in  and  secured 
with  tapes.  The  fluid,  cysts,  and  debris 
are  allowed  to  flow  away,  and  the  cavity  is 
washed  out  twice  a  day  with  a  tepid  anti¬ 
septic  solution.  On  the  third  day  the  canula 
is  removed  and  a  large  india-rubber  tube  is 
inserted  in  its  place. 

The  opening  thus  made  is  gradually 
dilated  until  the  finger — which  is  by  far  the 
best  kind  of  probe — can  be  easily  introduced 
into  the  cavity.  By  this  method  daughter- 
cysts,  and  in  some  instances  even  the 
mother-cyst,  may  be  removed.  A  very  con¬ 
venient  aid  is  a  light  steel  hook  attached  by 
a  spring  to  the  pulp  of  the  index  finger. 
These  cases  are  often  tedious,  the  suppura¬ 
tion  being  sometimes  profuse  before  the 
mother-cyst  and  debris  have  entirely  come 
away.  The  patient’s  strength  requires  sup¬ 
port  by  nourishing  and  easily- digested  food 
and  by  fresh  air.  In  the  end  these  cases 
usually  do  well. 

When  a  cyst  is  very  large,  and  movable 
in  the  abdominal  cavity,  possessing  but  few 
adhesions  and  appearing  to  contain  many 
daughter-cysts,  the  safest  mode  of  treatment 
consists  in  the  entire  removal  of  the  whole 
tumour  by  abdominal  section.  This  opera¬ 
tion  is  generally  a  complete  success.  A 
suppurating  hydatid  must  be  treated  like  an 
ordinary  abscess.  Adhesions  will  generally 


exist,  but  if  not  they  must  be  established, 
and  then  the  cavity  may  be  freely  opened 
and  drained. 

"When  an  hydatid  in  the  substance  of  the 
liver  has  been  treated  by  drainage,  a  biliary 
fistula  is  occasionally  established  which  it 
is  difficult  to  close.  The  writer  in  such 
cases  has  had  good  results  from  the  use  of 
the  galvanic  cautery,  a  coil  of  platinum 
wire,  properly  insulated,  being  introduced 
into  the  fistulous  track. 

To  sum  up,  the  surgical  operations  re¬ 
quired  for  the  cure  of  hydatids  are  four  in 
number,  and  may  be  classified  thus  : — 

I.  For  moderate-sized  cysts  in  solid 
organs,  the  minor  operation  of  simple  tap¬ 
ping  with  a  fine  syphon-trocar. 

II.  For  movable  cysts  with  thin  walls, 
the  medium  operation  of  establishing  adhe¬ 
sions,  drawing  off  the  fluid,  and  removing 
the  canula. 

III.  For  very  large  adherent  cysts  filled 
with  daughter-cysts,  the  major  operation  of 
establishing  adhesions  at  the  site  of  tapping, 
using  a  large  trocar,  washing  out  the  cavity 
and  draining  it. 

IV.  In  large  movable  cysts  with  par¬ 
tially  solid  contents — i.e.  containing  daugh¬ 
ter-cysts,  and  with  but  few  adhesions — the 
operation  of  abdominal  section  and  removal 
of  the  cyst  or  cysts  entire. 

T.  Naghten  FitzGerald. 

HYDE, ARTHROSIS. — An  effusion  of 
fluid  into  the  synovial  cavity  of  a  j  oint,  un¬ 
attended  by  symptoms  of  inflammation. 

This  condition,  met  with  chiefly  in  the 
knee,  may  either  result  from  a  previous 
subacute  inflammation,  or  may  from  the 
first  be  of  a  passive  and  indolent  character. 
Usually  at  the  commencement  of  even  the 
most  chronic  cases  there  is  slight  increase 
of  the  temperature  of  the  affected  joint; 
but  there  is  no  pyrexia,  and  pain  is  absent 
or  very  slight.  The  joint  is  distended  to  a 
degree  which  makes  manifest  the  reflexions 
of  the  synovial  membrane  ;  fluctuation  can 
be  felt  across  its  cavity,  the  ligaments  are 
stretched,  and  there  is  a  feeling  of  weakness 
and  instability.  The  contained  fluid  is  of 
pale  yellow  colour,  slightly  turbid,  and 
highly  albuminous. 

This  affection  is  sometimes  the  com¬ 
mencement  of  the  joint-disease  associated 
with  locomotor  ataxy.  See  Charcot’s 
Disease. 

The  treatment  will  consist  of  immobili¬ 
sation,  counter-irritation,  and  pressure. 

The  limb  being  placed  upon  a  splint,  the 
joint  should  be  repeatedly  blistered.  When 
the  fluid  has  been  thus  considerably  reduced, 
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a  layer  of  cotton-wool  should  be  placed  over 
the  joint  and  an  elastic  bandage  applied ;  or 
the  joint  may  be  strapped  over  lint  spread 
with  camphorated  mercurial  ointment. 

If,  in  spite  of  such  measures,  the  effu¬ 
sion  persists,  the  joint  is  to  be  emptied 
by  aspiration,  wTith  antiseptic  precautions, 
after  which  elastic  pressure  is  to  be  main¬ 
tained  ;  and,  should  this  fail,  the  aspiration 
must  be  repeated,  with  the  addition  of  an 
intra-articular  injection.  The  fluid  injected 
must  be  aseptic  and  mildly  stimulant.  A 
1  per  cent,  watery  solution  of  carbolic  acid, 
or  a  mixture  of  tincture  of  iodine  and  water 
(1  in  10),  are  appropriate  injections,  though 
stronger  solutions  than  these  are  sometimes 
necessary.  The  injected  fluid  having  been 
brought  into  contact  with  every  part  of  the 
synovial  cavity,  is  then  withdrawn,  the 
puncture  closed,  and  the  joint  covered  with 
a  layer  of  cotton-wool  and  a  bandage.  The 
injection  is  usually  followed  by  a  slight  in¬ 
flammation  and  swelling  of  the  joint,  which 
subsides  without  treatment,  and  leaves  the 
synovial  membrane  with  less  tendency  to 
excessive  secretion. 

This  treatment  is,  however,  not  un¬ 
attended  with  danger,  from  the  too  great 
acuteness  of  the  resulting  inflammation, 
and  should  only  be  used  in  otherwise 
healthy  persons.  AVhen  the  use  of  the  joint 
is  resumed  support  must  be  given  by  an 
elastic  bandage. 

J.  AVarrington  Haward. 

HYDROCELE. — It  will  be  convenient 
to  consider  the  varieties  of  hydrocele  in 
accordance  with  the  following  classification, 
and  in  the  following  order  : — 

(1)  Acute  vaginal  hydrocele ;  (2)  Chronic 
vaginal  hydrocele ;  (3)  Congenital  hydro¬ 
cele  ;  (4)  Infantile  hydrocele  ;  (5)  Encysted 
hydrocele  of  the  testis ;  (6)  Encysted  hy¬ 
drocele  of  the  cord  ;  (7)  Diffuse  hydrocele 
of  the  cord ;  (8)  Inguinal  hydrocele ;  (9) 
Hydrocele  of  a  hernial  sac. 

1.  Acute  Vaginal  Hydrocele  or  acute 
inflammation  of  the  tunica  vaginalis  with 
effusion. 

Causes . — The  most  frequent  cause  is 
acute  epididymitis,  for,  owing  to  the  absence 
of  any  tough  fibrous  or  other  membrane 
between  the  epididymis  and  the  subserous 
tissue  of  the  tunica  vaginalis,  inflammation 
very  readily  and  frequently  extends  from 
the  one  to  the  other.  It  may  be  excited 
by  direct  injury  to  the  part  by  blows, 
squeezes,  &c. ;  by  injection  of  irritating 
solutions  throwm  into  the  serous  sac  for 
the  cure  of  a  chronic  hydrocele ;  and  the 
use  of  a  dirty  trocar  and  canula  in  tap¬ 


ping  a  hydrocele  may  be  followed  by  acute 
hydrocele. 

Pathology. — The  pathological  changes 
resemble  those  in  acute  inflammation  of 
other  serous  membranes.  There  is  consi¬ 
derable  engorgement  of  the  veins  in  the 
subserous  connective  tissue,  with  oedema, 
which  may  extend  to  the  superficial  struc¬ 
tures  of  the  scrotum.  The  surface  epithe¬ 
lium  proliferates  rapidly,  and  parts  of  it 
become  shed  in  the  form  of  shreddy 
flakes,  and  lymph  may  coat  its  surface 
in  flakes  or  in  soft,  yellow,  butter-like 
masses.  The  fluid  effused  into  the  sac  is 
turbid  and  very  richly  albuminous  ;  it  is 
generally  in  small  quantity  only.  The 
effusion  may  become  chronic,  or,  on  the 
other  hand,  when  the  inflammation  is  very 
acute  and  not  speedily  allayed,  it  may  be¬ 
come  purulent.  Slight  or  extensive  ad¬ 
hesions  between  the  two  serous  surfaces 
may  be  left  behind. 

Symptoms  and  Diagnosis. — As  most 
often  met  with,  it  causes  a  moderate,  elastic, 
and  fluctuating  swelling  of  the  scrotum  in 
front  of  the  inflamed  epididymis.  The  skin 
over  this  swelling  is  reddened  and  often 
cedematous.  AVhen  occurring  primarily, 
there  is  a  moderate  globular  enlargement 
of  the  scrotum,  with  redness  and  oedema  of 
the  skin  and  deep  fluctuation;  the  pain  and 
tenderness  are  not  so  severe  as  in  inflam¬ 
mation  of  the  testicle,  and  the  cord  is  not 
thickened.  As,  however,  the  inflammation 
tends  to  spread  to  and  affect  the  epididymis, 
these  distinctions  are  not  often  to  be  ob¬ 
served.  The  diagnosis  rests,  therefore,  upon 
detecting  an  acute  inflammatory  and  fluc¬ 
tuating  swelling  over  the  front  of  the  tes¬ 
ticle.  Should  the  superficial  oedema  in¬ 
crease,  the  swelling  ‘point,’  and  the  patient 
experience  a  rigor  or  rigors  with  increased 
fever,  the  diagnosis  of  suppuration  in  the 
tunica  vaginalis,  or  pyocele,  may  be  made. 

Treatment. — AVhen  it  is  secondary  to 
epididymitis,  the  treatment  of  the  latter 
meets  the  indications.  See  Testis,  Diseases 
of  the.  AVhen  primary,  the  patient  should 
be  confined  to  bed,  with  the  scrotum  raised 
upon  a  cushion  between  the  thighs,  or  a 
broad  strip  of  plaster  stretched  across  be¬ 
tween  the  thighs ;  and  hot  belladonna  fo¬ 
mentations  should  be  applied.  The  bowels, 
if  necessary,  are  to  be  cleared  by  a  purge, 
and  the  diet  should  be  light  and  mainly 
fluid.  Tapping  should  not  be  performed. 
Should  suppuration  occur,  the  surgeon 
must  at  once  lay  the  tunica  vaginalis 
freely  open  and  wash  out  the  cavity  with 
some  antiseptic  lotion,  allowing  the  wound 
to  heal  by  granulation. 
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2.  Chronic  Vaginal  Hydrocele. — • 
Causes. — Chronic  hydrocele  is  sometimes 
secondary  to  inflammatory  and  other  en¬ 
largements  of  the  testicle,  such  a  condition 
being  known  as  hydro-sarcocele.  If  we 
exclude  these  cases,  little  is  known  of  the 
causes  of  this  very  common  affection.  Its 
frequency  in  infancy  and,  about  middle 
life  suggests  that  it  may  be  connected  with 
the  structural  and  functional  changes  oc¬ 
curring  at  these  periods ;  and  when,  as 
sometimes  happens,  it  is  seen  in  several 
members  of  one  family,  an  hereditary  in¬ 
fluence  may  be  inferred.  In  some  cases 
repeated  strains  and  local  injuries  appear 
to  occasion  the  disease,  and  it  has  been 
alleged  that  hydrocele  is  especially  com¬ 
mon  in  those  who  are,  or  have  been,  the 
subjects  of  diseases  of  the  urethra  or  pros¬ 
tate.  In  rare  instances  small  loose  bodies 
are  found  in  the  tunica  vaginalis  and  are 
believed  to  be  the  cause  of  hydrocele.  The 
great  frequency  of  the  disease  in  tropical 
climates  supports  the  view  of  a  malarial 
origin,  and  its  common  association  with 
elephantiasis  scroti,  when  this  disease  is 
met  with,  suggests  some  etiological  factor 
common  to  the  two.  An  enfeebled  circu¬ 
lation,  chronic  visceral  disease,  the  depen¬ 
dent  position  of  the  scrotum,  and  relaxation 
of  the  dartos,  are  other  alleged  causes  of 
hydrocele. 

Pathology. — Two  views  are  held  as  to 
the  nature  of  chronic  hydrocele ;  by  some  it 
is  regarded  as  a  4  dropsy,’  and  by  others  as  an 
4  inflammatory  effusion.’  In  the  author’s 
opinion  the  evidence  appears  to  support  the 
latter  view.  The  disease  occurs  about  equally 
on  the  two  sides,  and  is  as  often  double  as 
single.  When  double,  the  effusion  is  gene¬ 
rally  later  and  also  less  in  amount  on  one 
side  than  the  other.  In  children,  hydrocele 
is  most  common  on  the  right  side.  The 
common  case  is  for  the  tunica  vaginalis  to 
be  distended  into  a  pyriform  or  ovoid  sac, 
across  which  slender  adhesions  may  occa¬ 
sionally  be  found  stretching.  But  the  ca¬ 
vity  may  be  sacculated,  and  of  this  three 
varieties  have  been  noticed.  Broad  bands 
of  adhesions  may  divide  the  cavity  into 
closed  or  intercommunicating  cavities.  A 
pouch  is  sometimes  found  extending  be¬ 
tween  the  epididymis  and  the  body  of  the 
testicle,  opening  into  the  general  sac  on  the 
outer  side ;  this  may  be  regarded  as  a 
deepening  of  the  normal  digital  fossa.  The 
rarest  form  is  that  in  which  a  hernial  pro¬ 
trusion  is  found  extending  outwards  into 
the  dartos,  this  variety  being  caused  by  a 
distension  of  one  of  the  very  delicate,  fin¬ 
ger-like  processes  which  normally  project 


from  the  parietal  layer  of  the  tunica  vagi¬ 
nalis.  The  serous  membrane  may  remain 
unaltered  in  structure  even  in  large  and  old 
hydroceles,  but  more  generally  its  deeper 
layers  are  thickened  by  the  addition  of 
newly-formed  fibrous  tissue,  and  in  some 
long-standing  cases  this  tissue  may  attain  a 
cartilaginous  consistence,  or  may  become 
calcified,  the  lime-salts  being  deposited  in 
plates  or  thicker  masses.  This  thickening 
of  the  membrane  is  found  to  extend  over 
the  epididymis,  but  to  a  much  smaller  ex¬ 
tent,  if  at  all,  over  the  body  of  the  testicle. 

The  fluid  varies  in  quantity  up  to  several 
pints,  as  much  as  six  quartshaving  been  with¬ 
drawn  from  the  historian  Gibbon.  In  adults 
the  average  quantity  is  from  six  to  sixteen 
ounces.  The  fluid  is  of  a  bright  straw  colour, 
sometimes  deeper  in  tint,  at  others  having 
a  greenish  hue,  and  from  the  admixture  of 
blood  (hydro -hsematocele)  it  may  be  ren¬ 
dered  opaque  and  dark.  Its  specific  gravity 
is  about  1024;  in  reaction  it  is  slightly  alka¬ 
line.  It  contams  a  large  amount  of  fibrin¬ 
ogen,  but  no  fibrin-ferment,  and  does  not 
coagulate  spontaneously  unless  blood  or 
some  other  source  of  the  ferment  is  added 
to  it.  A  small  amount  of  fatty  matter  is 
normally  present,  and  also  cholesterine  in 
larger  quantity  than  in  any  dropsical  effu¬ 
sion.  Succinic  acid  is  also  stated  to  be 
present.  Fine  flakes  of  lymph,  cholester¬ 
ine  crystals,  and  epithelial  cells  or  shreds 
may  be  found  under  the  microscope ;  and 
very  rarely,  larger  solid  bodies  or  thick- 
walled  cysts  may  be  found  loose  in  the 
vaginal  sac,  these  probably  being  detached 
hydatids  of  Morgagni.  The  fluid  may  be 
altered  in  appearance  by  the  presence  of 
an  unusual  quantity  of  cholesterine  in  the 
form  of  sparkling  crystals,  and,  in  some 
cases,  the  tunica  vaginalis  has  been  found 
filled  with  a  soft  solid  mass  of  this  sub¬ 
stance. 

A  much  rarer  condition  is  the  ad¬ 
mixture  of  finely-divided  fat,  in  such 
quantity  as  to  impart  a  milky  look  to  the 
fluid,  which  retains  its  turbidity  on  stand¬ 
ing.  Where  there  is  a  combination  of  en¬ 
cysted  hydrocele  of  the  testis  with  vagi¬ 
nal  hydrocele,  the  former  may  rupture 
into  the  latter,  and,  in  that  case,  the  fluid 
may  have  an  opalescent  or  milky  appear¬ 
ance  from  the  admixture  of  semen ;  on 
standing,  an  opalescent  sediment  falls, 
leaving  the  supernatant  fluid  clear.  The 
testicle  is  usually  found  at  the  lower  and 
back  part  of  the  sac,  but  when  that  organ 
is  inverted,  it  lies  at  the  lower  and  anterior 
part ;  the  testicle  may  be  fixed  in  some 
unusual  position  by  adhesions.  When  the 
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quantity  of  fluid  is  large  the  organ  is  flat¬ 
tened  out,  and,  in  old  cases,  may  scarcely 
project  at  all  into  the  cavity.  As  a  rule  its 
function  is  not  interfered  with,  hut  occa¬ 
sionally  the  organ  is  found  ansemic  and 
atrophied,  and  then  it  probably  fails  to  se¬ 
crete  spermatozoa.  The  constituents  of  the 
spermatic  cord  are  sometimes  separated 
and  spread  out  by  the  pressure  of  the  fluid 
in  the  vaginal  sac.  The  tissues  of  the  scro¬ 
tum  over  a  hydrocele  in  time  become  more 
or  less  matted  together,  and  the  muscular 
bundles  of  the  cremaster  are  hypertrophied, 
with  hyperplasia  of  the  connective  tissue 
making  up  the  cremasteric  fascia.  In  very 
large  tumours  of  long  standing  this  muscle 
is  apt  to  atrophy. 

Symptoms  and  Diagnosis. — The  main 
symptom  of  chronic  vaginal  hydrocele  is 
the  scrotal  swelling  which  it  occasions ; 
this  leads  to  a  sense  of  weight  in  the 
groin  which  the  patient  endeavours  to  re¬ 
lieve  by  wearing  some  form  of  suspensory 
bandage  ;  when  of  large  size  the  swelling 
impedes  free  motion,  and  forms  an  unsightly 
prominence  difficult  or  impossible  to  con¬ 
ceal.  A  more  serious  effect  is  that  it  renders 
the  part  liable  to  injury,  and,  owing  to  the 
distension  of  the  vaginal  sac,  the  force  of 
contusions  is  transmitted  directly  to  the  tes¬ 
ticle,  and  in  this  way  haematocele  may  be 
superadded.  As  the  scrotum  becomes  dis¬ 
tended,  the  skin  of  the  penis  is  gradually 
drawn  over  the  swelling,  and  the  penis 
proper  is  lost  in  the  scrotum,  the  glans 
being  at  the  bottom  of  an  umbilicus-like 
depression.  This  is  generally  a  source  of 
much  annoyance  to  the  patient,  and  the 
trickling  of  urine  over  the  scrotum  may 
excoriate  the  part.  It  is  often  noticed  that 
the  swelling  is  larger  at  night  than  in  the 
morning.  When  the  effusion  accumulates 
with  unusual  rapidity,  or  the  sac  is  very 
tense,  or  when  the  part  has  been  contused, 
or  the  testicle  is  inflamed,  or  blood  has 
been  effused  into  the  vaginal  sac,  the  patient 
may  experience  acute  pain.  All  the  symp¬ 
toms  of  hydrocele  are  much  exaggerated 
when  the  affection  is  double. 

The  tumour,  which  grows  from  below, 
is  limited  to  the  scrotum,  and  the  cord  can 
be  felt  quite  free  above  it.  Usually  pyri¬ 
form  in  shape,  it  may  be  ovoid,  globular,  or 
may  present  a  circular  constriction  about 
its  centre.  Its  surface  is  smooth,  and  the 
tension  of  the  swelling  is  uniform,  but 
variable  in  degree  in  different  cases.  Fluc¬ 
tuation  is  to  be  detected  quite  across  the 
tumour,  which  is  also  translucent.  There 
is  no  impulse  on  coughing,  and  the  swelling 
is  entirety  irreducible  into  the  belly ;  the 
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skin  over  it  is  not  adherent  to  the  deeper 
parts.  The  position  of  the  testicle  should 
always  be  made  out ;  it  can  be  determined 
by  noticing  an  increased  resistance  to 
pressure  at  one  part,  by  the  patient  expe¬ 
riencing  the  peculiar  ‘  testicular  pain  ’  when 
the  organ  is  manipulated,  and  by  observing 
that  at  this  part  too  the  tumour  is  opaque 
to  transmitted  light.  Where  all  these  signs 
are  present  the  diagnosis  is  quite  easy  and 
certain,  but  when  the  sac  or  its  coverings 
are  greatly  thickened  and  opaque,  or  the 
contents  are  opaque  or  reduced  to  a  solid 
mass  of  cholesterine,  or  a  hernia  or  some 
other  swelling  is  superadded,  the  diagnosis 
may  be  very  difficult  or  even  impossible 
without  an  exploratory  operation. 

From  hernia,  hydrocele  is  to  be  distin¬ 
guished' by  its  growth  from  below  instead 
of  from  above,  by  its  irreducibility,  fluc¬ 
tuation,  and  translucency,  and  also  by  the 
fact  that  the  cord  and  the  inguinal  canal  are 
free.  When  there  is  a  hernia  with  hydro¬ 
cele,  the  distensile  impulse  on  coughing 
may  be  transmitted  from  the  hernia  to  the 
hydrocele  ;  after  reduction  of  the  hernia 
the  hydrocele-swelling  will  present  all  its 
usual  characters.  Should  the  hernia  be 
irreducible,  the  diagnosis  becomes  more 
difficult,  but  the  history  will  probably 
throw  light  upon  the  case  ;  the  difference  in 
outline,  tension,  and  consistence  of  the  upper 
and  lower  parts  of  the  swelling,  the  absence 
of  fluctuation  and  translucency  in  the  upper 
part,  which  may  be  tympanitic  on  percus¬ 
sion  or  present  the  lobulated  feel  of  omen¬ 
tum,  and  lastly,  the  extension  of  the  swell¬ 
ing  up  to  but  not  beyond  the  internal 
abdominal  ring,  are  the  signs  by  which  this 
condition  is  to  be  recognised.  (For  hydro¬ 
cele  extending  up  to  or  beyond  the  internal 
abdominal  ring,  see  Infa7itile  Hydrocele.) 
The  chronic  character  of  the  swelling,  its 
uniformity,  fluctuation,  and  translucency, 
together  with  the  detection  of  the  testicle  at 
one  part  of  it,  will  distinguish  hydrocele 
from  malignant  tumours  of  the  testicle. 
From  haematocele  the  diagnosis  of  hydro¬ 
cele  is  made  by  the  difference  in  the  mode 
of  origin  of  the  tumours,  and  usually  by  the 
translucency  of  hydrocele.  When  a  doubt 
exists,  an  exploratory  puncture  will  usually 
clear  up  the  case,  but  a  better  plan  is  to 
make  an  incision  with  antiseptic  precau¬ 
tions  carefully  down  into  the  tumour  ;  this 
affords  more  information,  and  also  is  the 
best  means  of  curing  the  cases  which  pre¬ 
sent  this  difficulty  in  diagnosis. 

Fluctuation  and  translucency  are  thus 
seen  to  be  two  very  important  signs  of 
hydrocele.  Fluctuation  in  scrotal  tumours 
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is  best  detected  by  grasping  the  mass  with 
the  fingers  and  thumb  of  each  hand,  and 
then,  when  compression  is  made  with  one 
hand,  the  part  of  the  tumour  grasped  by  the 
other  will  be  felt  to  become  more  tense. 
To  test  for  translucency  it  is  necessary  to 
have  a  good  light,  to  grasp  the  tumour  pro¬ 
perly,  and  to  carefully  shut  off  the  rays  of 
light  passing  over  the  scrotum.  The  light 
should  be  held  on  the  outer  side  ;  the  swell¬ 
ing  should  be  seized  from  behind  and  made 
tense  in  front,  and  neither  the  surgeon’s 
fingers  nor  the  patient’s  penis  should  be 
allowed  to  intercept  the  rays  of  light ;  a 
stethoscope  or  some  larger  tube  may  be 
used  to  look  at  the  part,  or  the  external 
rays  of  light  may  be  shut  off  by  the 
surgeon’s  other  hand.  When  translucent, 
a  more  or  less  intense  reddish  glare  is  seen, 
the  testicle  appearing  as  a  dark  shadow. 

Treatment.  —  In  infants  spontaneous 
cure  is  not  very  rare,  and  the  surgeon  may 
fairly  wait  for  a  time  to  see  whether  it  will 
occur  ;  it  is  generally  thought  that  the  use 
of  an  absorbent  lotion  containing  acetate 
of  ammonia  and  iodide  of  potassium,  or 
painting  the  scrotum  with  diluted  tincture 
of  iodine — 1  to  3  of  spirit — may  aid  this 
process.  Should  it  not  occur,  acupuncture 
is  generally  sufficient  to  bring  about  a  cure, 
and  in  the  rare  cases  which  resist  this 
measure,  injection  of  the  sac  must  be  re¬ 
sorted  to.  In  adults  spontaneous  cure  does, 
very  rarely,  take  place  as  a  result  of  injury, 
but  the  surgeon  should  never  expect  it,  and 
if  the  swelling  is  of  such  a  size  as  to  cause 
annoyance  to  the  patient  or  is  increasing, 
he  must  adopt  some  treatment.  Tapping 
the  hydrocele  should  be  first  performed, 
which  affords  immediate  relief;  in  some  few 
cases  it  results  in  cure,  but  in  the  great 
majority  it  is  followed  by  more  or  less 
rapid  re-secretion  of  the  fluid.  When  the 
fluid  accumulates  very  slowly  and  causes 
only  trifling  inconvenience,  or  when  the 
patient  is  aged  or  the  subject  of  serious 
visceral  disease,  the  repetition  of  this  trifling 
operation  is  the  proper  treatment.  But  in 
other  cases  when  tapping  fails  to  cure,  and 
the  inconvenience  caused  by  the  affection 
is  marked,  and  the  state  of  the  patient  does 
not  afford  any  sufficient  contraindication,  a 
radical  cure  must  be  attempted.  Many 
methods  have  been  suggested,  but  two  only 
— injection  of  a  stimulating  fluid  and  in¬ 
cision  of  the  serous  sac — are  now  practised  ; 
the  use  of  setons  and  caustics  has  been 
rightly  abandoned.  Of  the  two  methods, 
that  by  injection  is  more  generally  em¬ 
ployed  ;  it  has  the  advantage  of  simplicity 
and,  when  carefully  done,  of  safety ;  but  it 


is  liable  to  failure  or  to  be  followed  by  re¬ 
currence  of  the  disease.  Incision  requires 
to  be  done  with  careful  antiseptic  precau¬ 
tions  ;  but  it  is  then  a  safe  operation  and 
certain  in  its  results.  It  should  undoubtedly 
be  resorted  to  when  injection  has  failed, 
when  the  sac  is  considerably  thickened  or 
contains  loose  bodies,  when  the  hydrocele 
is  compound  or  sacculated  or  combined 
with  encysted  hydrocele,  when  there  is 
doubt  as  to  the  diagnosis,  and  in  the  case 
of  aged  persons  in  whom  the  operation  of 
injection  presents  special  danger. 

(1)  Acupuncture. — The  object  of  this  pro¬ 
cedure  is  to  allow  the  serous  fluid  to  leak 
out  into  the  cellular  tissue  of  the  scrotum, 
whence  it  is  very  readily  absorbed.  An 
ordinary  sewing  needle  may  be  employed, 
but  a  harelip  pin  is  the  best  instrument. 
The  swelling  being  made  tense,  the  needle 
is  thrust  obliquely  into  the  sac,  and  then, 
without  withdrawing  it  through  the  skin, 
the  needle  is  made  to  puncture  the  tunica 
vaginalis  in  three  or  four  places — not  by  its 
point  but  by  the  edge  of  its  lance -shaped 
end.  A  little  fluid  generally  trickles  from 
the  skin-puncture. 

(2)  Tapping  a  Hydrocele.— For  this 
purpose  the  common  hydrocele  trocar  and 
canula  is  much  the  best  instrument.  The 
surgeon  should  be  careful  to  have  the 
trocar  sharp,  the  canula  well-fitting,  and 
the  whole  scrupulously  clean.  The  patient 
may  stand  with  his  back  against  a  wall ; 
but  should  he  be  nervous,  very  old,  weakly, 
and  liable  to  faint,  or  when  the  hydrocele  is 
very  large,  he  should  lie  on  his  side  at  the 
edge  of  a  couch.  Care  must  be  taken  to 
enter  the  serous  sac  without  pushing  it 
before  the  instrument,  and  not  to  allow  the 
sac  to  slip  over  the  end  of  the  canula  when 
it  retracts  as  the  fluid  escapes ;  >and  the 
surgeon  must  guard  against  wounding  the 
testicle,  cord,  or  one  of  the  scrotal  veins. 
Havmg  accurately  determined  the  position 
of  the  testicle,  a  spot  is  chosen  on  the  oppo¬ 
site  side  of  the  scrotum,  towards  the  lower 
part  of  the  swelling  and  where  the  skin  is 
free  from  visible  vessels.  With  the  left 
hand  the  scrotum  is  grasped  so  as  to  make 
the  skin  and  the  swelling  as  tense  as  pos¬ 
sible  at  this  part,  and  then  with  the  right 
hand  the  well-oiled  trocar  is  thrust  into  the 
sac ;  as  soon  as  the  instrument  is  free  in 
the  cavity,  its  point  should  be  directed  up¬ 
wards  parallel  with  the  cord,  and  the  canula 
alone  should  be  pushed  in  for  its  whole 
length.  Some  surgeons  prefer  to  insert  the 
instrument  by  steady  continuous  pressure, 
while  others  resort  to  a  quick  thrust  ;  each 
method  has  its  advantages  and  defects. 
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The  slower  method  is  said  to  be  less  pain¬ 
ful,  and  free  from  risk  of  injuring  the 
testicle  or  cord,  hut  the  danger  of  displacing 
the  tunica  vaginalis  is  greater,  and  there¬ 
fore  this  plan  should  only  be  adopted  when 
the  sac  is  tense.  The  more  rapid  method 
is  free  from  this  danger,  but  exposes  the 
patient  to  some  risk  of  puncture  of  the 
testicle  or  of  a  spermatic  vein,  unless  skil¬ 
fully  performed.  The  best  safeguard  is  to 
hold  the  instrument  with  the  forefinger 
placed  half  an  inch  from  its  extremity,  so 
that  it  cannot  be  plunged  in  too  deeply,  and 
if  at  the  same  time  the  thumb-nail  is  held 
behind  the  broad  flange  of  the  canula,  it 
can  slip  this  on  over  the  end  of  the  trocar 
as  soon  as  the  sac  is  pierced,  and  while  the 
whole  hand  is  depressed,  so  as  to  direct  the 
point  of  the  instrument  up  along  the  cord. 
All  the  fluid  should  be  removed,  the  last 
few  drops  being  gently  pressed  out ;  the 
testicle  will  be  found  tender  in  recent  cases. 
On  withdrawing  the  canula  a  dossil  of 
iodoform  wool  should  be  placed  over  the 
skin-puncture,  and  the  scrotum  supported 
in  a  suspender ;  the  patient  should  be 
directed  to  keep  quiet  hi  his  room  for  the 
remainder  of  the  day. 

(3)  Injection  of  a  Hydrocele. — A  favour¬ 
able  time  should  be  chosen  when  the  pa¬ 
tient  is  in  good  health,  and  the  tumour 
contains  about  six  ounces  of  fluid,  and  the 
testicle  is  not  tender.  It  should  then  be 
tapped  in  the  usual  wray,  care  being  taken 
to  push  the  whole  length  of  the  canula  into 
the  tunica  vaginalis.  By  means  of  a  well¬ 
fitting  syringe  a  stimulating  fluid  is  thrown 
into  the  vaginal  sac,  and  the  canula  is  then 
carefully  withdrawn  so  as  not  to  allow  any 
of  this  fluid  to  escape  into  the  superficial 
tissues  of  the  scrotum.  The  best  form  of 
syringe  is  one  with  a  long  metal  nozzle 
which  fits  the  canula,  and  when  passed  in 
to  its  full  length  just  projects  beyond  the 
end  of  the  canula ;  by  using  this  syringe 
the  surgeon  may  be  sure  of  injecting  all 
the  fluid  into  the  tunica  vaginalis.  Many 
fluids  have  been  used.  The  most  popular, 
and  one  which  rarely  fails,  is  a  solution  of 
40  grs.  of  iodine  and  30  grs.  of  iodide  of 
potassium  in  an  ounce  of  water,  of  which 
from  1  to  2  drachms  are  to  be  injected.  In 
children  the  fluid  should  be  diluted  one 
half.  Some  surgeons  prefer  the  tincture 
of  iodine,  B.P.,  or  that  diluted  with  an 
equal  bulk  of  water  ;  after  injection  and 
thorough  manipulation  of  the  part,  some 
operators  prefer  to  allow  some  of  the 
fluid  to  escape  before  withdrawing  the 
canula.  The  operation  may  cause  little  or 
no  pain,  or  be  attended  with  severe  pain 


and  great  tendency  to  syncope.  Similar 
differences  are  seen  in  the  subsequent 
course  of  the  cases.  Generally  the  injection 
(  is  quickly  followed  by  a  moderate  effusion 
of  fluid,  with  slight  redness  and  tenderness 
of  the  scrotum  and  trifling  pyrexia ;  these 
symptoms  gradually  subside,  and  the  fluid 
is  absorbed.  But  in  some  cases  the  inflam¬ 
mation  assumes  a  severer  grade,  and  it  is 
necessary  to  keep  the  patient  at  absolute 
rest,  on  spoon  diet,  and  with  hot  belladonna 
fomentations  to  allay  the  local  inflamma¬ 
tion.  In  yet  other  cases  the  injection 
fails  to  excite  sufficient  inflammation,  and 
then  the  surgeon  has  to  manipulate  the 
part  freely  and  let  the  patient  walk  about, 
to  try  by  these  means  to  supplement  the 
irritant  action  of  the  iodine.  If  the  fluid  at 
first  poured  out  is  not  afterwards  absorbed, 
the  scrotum  should  be  strapped.  The  in¬ 
jection  sets  up  a  subacute  or  acute  hydro¬ 
cele,  and  when  the  products  are  absorbed 
the  cavity  of  the  tunica  vaginalis,  as  a 
rule,  is  not  obliterated,  although  limited 
adhesions  may  form.  Iodine  may  fail  to 
excite  sufficient  inflammation,  or  the  fluid 
poured  out  may  not  be  reabsorbed,  and  in 
some  cases  the  sac  may  be  too  dense  to 
collapse.  On  the  other  hand,  if  used  too 
strong,  it  may  set  up  suppuration. 

Recently,  injection  of  pure  carbolic  acid, 
with  just  sufficient  water  added  to  liquefy  the 
crystals,  has  been  practised.  From  11|v-x. 
is  the  amount  required.  The  operation  is 
almost  if  not  entirely  devoid  of  pain,  and  the 
subsequent  inflammation  appears  to  be  more 
imiform  in  degree  than  when  iodine  is  used. 
The  author  has  used  carbolic  acid  in  many 
cases,  and  with  some  success  ;  it  is  certainly 
less  painful  than  iodine,  and  he  has  found 
it  quite  unnecessary  to  confineffiis  patients 
to  bed  afterwards ;  often  they  are  able  to 
i  go  about  their  work  as  usual.  The  acid 
should  always  be  injected  with  the  long- 
nozzled  syringe.  Port  wine,  chloride  of 
zinc  solution,  and  many  other  fluids  have 
been  recommended  and  used,  but  they  none 
of  them  are  equal  in  value  to  iodine  or 
carbolic  acid.  Latterly,  finely -powdered 
iodoform  has  been  introduced  into  the  cavity 
of  the  tunica  vaginalis,  and  this  practice  is 
highly  spoken  of;  the  writer  has  had  no 
experience  of  it. 

(4)  Incision  of  a  Hydrocele. — For  this 
the  scrotum  and  pubes  should  be  shaved  and 
thoroughly  cleansed,  and,  using  all  the  usual 
antiseptic  precautions,  the  surgeon  should 
make  a  vertical  incision  two  inches  long 
over  the  front  of  the  swelling.  After  ar¬ 
resting  all  haemorrhage  from  superficial 
vessels,  the  tunica  vaginalis  is  to  be  opened 
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for  the  same  length  and  the  fluid  allowed 
to  escape.  The  cut  edge  of  the  serous  sac 
is  to  he  united  to  the  skin  by  one  or  two 
chromic  catgut  stitches  on  each  side,  and  a 
drainage-tube  is  to  be  passed  in  to  the  bot¬ 
tom  of  the  cavity.  Outside,  the  usual  car¬ 
bolic  gauze  dressing  is  to  be  applied.  The 
dressing  will  need  to  be  changed  every 
third  or  fourth  day,  and  the  tube  is  to  be 
shortened  from  time  to  time,  and  removed 
altogether  as  soon  as  the  discharge  is  re¬ 
duced  to  a  few  drops.  The  patient  may 
generally  be  allowed  to  get  up  at  the  end 
of  the  second  week.  The  operation  is  fol¬ 
lowed  by  very  slight  pyrexia,  and  slight 
orchitis  for  the  first  two  or  three  days.  As 
the  serous  cavity  is  obliterated  by  this 
treatment,  the  cure  of  the  hydrocele  is  cer¬ 
tain  and  permanent. 

3.  Congenital  Hydrocele. — Etiology. 
The  cause  of  this  variety  of  hydrocele  is  a 
congenital  malformation ;  the  processus  va¬ 
ginalis  is  not  obliterated,  the  tunica  vagi¬ 
nalis  being  therefore  continuous  with  the 
general  peritoneal  cavity.  Nothing  definite 
is  known  of  the  cause  of  this  malformation ; 
it  is  said  to  be  more  common  in  weakly 
children  and  in  those  born  prematurely. 

Pathology.  —  The  communication  be¬ 
tween  the  tunica  vaginalis  and  the  peri¬ 
toneal  cavity  may  be  very  free,  or  it  may 
be  valvular  or  reduced  in  size  until  it  only 
admits  fluid  to  flow  along  it  drop  by  drop  ; 
and  this  constriction  may  be  at  one  point 
only — either  at  the  internal  abdominal  ring 
or  just  above  the  testicle — or  involve  some 
length  of  the  serous  tube.  Congenital  in¬ 
guinal  hernia  is  often  associated  with  it. 
It  may  be  unilateral  or  bilateral. 

Symptoms  and  Diagnosis. — The  swell¬ 
ing,  which  is  most  often  noticed  in  early 
infancy,  has  the  general  characters  of  hy¬ 
drocele,  being  fluctuating,  translucent,  and 
surrounding  the  testicle.  In  addition,  it  ex¬ 
hibits  a  distinct  expansile  impulse  on  cough¬ 
ing  or  crying,  and  is  wholly  reducible  into 
the  belly  without  occasioning  any  intra-ab¬ 
dominal  tumour.  This  reduction  is  never 
accompanied  with  a  ‘  slip  *  or  ‘  gurgle  ’ ; 
when  the  communication  is  free,  it  is  rapid, 
but  when  narrow,  it  is  very  slow  and  easily 
overlooked  unless  great  care  be  taken  and 
the  attempt  to  reduce  it  be  continued  for 
some  few  minutes ;  and  this  precaution 
must  be  observed  in  every  case  of  hydro¬ 
cele  in  infants  and  young  children.  When 
the  serous  tube  is  irregularly  constricted 
for  some  distance,  the  flow  of  fluid  along 
it  may  be  attended  with  a  fine  fremitus. 
Should  the  upper  part  of  the  swelling  be 
opaque,  or  tympanitic  on  percussion,  or  yield 


a  gurgle  on  manipulation,  or  recede  with  a 
sudden  slip  during  taxis,  a  congenital  in¬ 
guinal  hernia  is  present ;  a  combination  of 
two  or  more  of  these  signs  will  render  this 
diagnosis  more  obvious.  Whenever  the 
swelling  can  be  seen  or  felt  to  extend  along 
the  inguinal  canal,  or  is  found  to  yield  a 
very  marked  impulse  on  coughing,  hernia  is 
to  be  suspected. 

Treatment. — A  well-fitting  truss  should 
be  applied,  to  prevent  the  descent  of  a 
hernia,  and  to  induce  obliteration  of  the 
vaginal  process  of  peritoneum.  When  this 
is  obtained,  the  remaining  hydrocele  can  be 
treated  like  an  ordinary  chronic  hydrocele. 
Should  obliteration  not  result — a  rare  event 
— and  further  treatment  be  necessary,  the 
sac  may  be  injected  with  the  iodine  solution, 
or,  better,  incised  and  drained  antiseptically. 
When  hernia  is  combined  with  the  hydro¬ 
cele,  the  treatment  must  be  directed  to 
secure  the  radical  cure  of  this  condition,  by 
ligature  of  the  neck  of  the  sac  and  suture 
of  the  inguinal  ring  if  it  be  dilated. 

4.  Infantile  Hydrocele. — Under  this 
name  are  known  cases  of  vaginal  hydrocele 
which  involve  more  or  less  of  the  process 
of  peritoneum  in  front  of  the  cord,  but  are 
shut  off  from  the  peritoneal  cavity  by  ob¬ 
literation  of  the  tube  at  or  near  the  internal 
abdominal  ring.  The  majority  of  cases  of 
hydrocele  in  infants  are  of  this  nature,  and 
it  is  rare  to  find  this  affection  in  adults.  In 
men,  however,  the  upper  part  of  the  sac 
may  be  distended  and  even  form  a  tumour 
of  large  size  behind  the  belly-wall  but  out¬ 
side  the  peritoneal  cavity. 

Symptoms  and  Diagnosis. — If  the  swell¬ 
ing  extend  up  to,  but  not  through,  the 
external  abdominal  ring,  its  shape  and  ex¬ 
tent  are  the  only  features  peculiar  to  it. 
Should  the  sac  reach  up  along  the  cord  in 
the  inguinal  canal,  there  will  be  an  expan¬ 
sile  impulse  on  coughing,  but  the  tumour 
will  be  entirely  irreducible.  In  the  rare 
cases  in  which  a  sac  or  pouch  is  formed 
within  the  belly,  this  internal  tumour  will 
be  felt,  and  fluctuation  will  be  detected 
between  it  and  the  scrotal  swelling,  the  one 
becoming  more  tense  as  the  other  yields 
under  pressure.  This  simulates  reduci- 
bility  of  the  scrotal  swelling,  but  the  detec¬ 
tion  of  the  internal  tumour  and  its  increased 
tension  as  the  scrotum  is  emptied,  will  dis¬ 
tinguish  the  case  from  congenital  hydrocele : 
in  such  cases  there  is,  of  course,  a  well- 
marked  impulse  on  coughing. 

Treatment. — The  application  of  absor¬ 
bent  lotions  or  of  weak  iodine  paint  to  the 
scrotum  should  first  be  tried,  and  if  these 
fail,  acupuncture  will  usually  succeed. 
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Should  a  case  resist  this  means,  injection 
with  iodine  or  incision  should  be  practised. 
Care  in  the  diet  and  general  hygiene  of  the 
child  may  aid  in  the  cure,  and,  where  indi¬ 
cated.  tonics  should  be  given. 

5.  Encysted  Hydrocele  of  the  Tes¬ 
ticle. — Pathology. — Three  varieties  of  hy¬ 
drocele  in  comiection  with  the  testicle,  in 
which  the  fluid  is  not  contained  in  the 
tunica  vaginalis  are  met  with.  The  most 
important  are  cysts  in  connection  with  the 
epididymis  —  generally  the  upper  part — 
globular  or  lobed  in  outline,  and  rarely  at¬ 
taining  a  large  size.  They  consist  of  a  deli¬ 
cate  fibrous  membrane,  lined  with  tesselated 
epithelium.  The  fluid  is  transparent  and 
colourless,  containing  a  small  trace  of  al¬ 
bumen,  chloride  of  sodium,  and  alkaline 
carbonates  which  give  effervescence  on  the 
addition  of  acetic  acid.  In  a  certain  num¬ 
ber  of  cases  the  fluid  is  opalescent  or  milky 
in  colour,  and  on  standing  yields  an  opaque 
sediment,  consisting  of  spermatozoa,  which 
may  be  found  moving  actively,  motionless, 
or  broken  up.  As  the  cyst  enlarges  the  vasa 
efferentia  are  spread  out  over  it,  and  it  is  by 
the  rupture  of  one  or  more  of  these  tubes 
into  the  cyst — sometimes  from  injury — that 
the  semen  finds  entrance  to  the  hydrocele. 
Such  cysts  are  usually  single,  they  may  be 
multilocular,  but  are  very  rarely  more  than 
two  or  three  in  number.  A  very  unusual 
condition  is  for  such  a  cyst  to  extend 
up  along  the  cord  even  to  the  groin.  These 
cysts  have  been  supposed  to  arise  from 
dilatations  or  ruptures  of  the  vasa  effer¬ 
entia,  but  it  is  more  probable  that  they  are 
dilatations  of  the  remnants  of  foetal  struc¬ 
tures,  particularly  of  the  organ  of  Gfiraldes, 
and  the  duct  of  Muller,  possibly  also  of 
the  vas  aberrans  of  Haller.  The  second  and 
very  rare  variety  is  a  cyst  beneath  the 
tunica  albuginea  testis,  pressing  the  seminal 
tubes  aside.  This  condition  probably  ensues 
upon  parenchymatous  haematocele.  See 
Hematocele.  The  third  variety  consists 
in  the  development  of  small  subserous  cysts, 
the  size  of  peas  or  currants,  in  connection 
with  the  head  of  the  epididymis ;  they  are 
common  after  forty  years  of  age,  very  rare 
before  that,  never  contain  spermatozoa,  and 
are  of  no  clinical  importance. 

Symptoms  and  Diagnosis. — Only  the 
first  of  the  three  varieties  named  above 
will  be  considered.  The  cyst  forms  a  tense 
globular  or  lobed  tumour  attached  to  the 
epididymis,  and  generally  situated  above 
and  behind  the  testicle.  This  tumour  is 
translucent,  fluctuating,  very  movable  in 
the  scrotum,  without  impulse  on  coughing, 
and  quite  irreducible  by  pressure.  The 


growth  is  slow,  and  the  tumour  is  usually 
painless,  and  may  remain  stationary.  When 
of  small  size  the  fluid  is  clear ;  when  larger, 
it  is  very  frequently  mixed  with  semen. 
An  enlargement  occurring  suddenly,  or  fol¬ 
lowing  upon  an  injury,  may  be  assumed  to 
indicate  a  rupture  into  the  cyst  of  a  seminal 
tubule.  The  affection  is  most  common  in 
boys  and  young  adults.  Encysted  hydro¬ 
cele  may  be  associated  with  vaginal  hydro¬ 
cele,  and  the  cyst  may  rupture  into  the 
tunica  vaginalis.  The  diagnosis  of  hydro¬ 
cele  will  rest  upon  the  fluctuation  in  and 
translucency  of  the  tumour ;  the  variety  of 
hydrocele  will  be  recognised  from  the  tumour 
being  fixed  to  but  not  surrounding  or  ob¬ 
scuring  the  testicle,  by  the  small  size  and 
globular  shape  of  the  cyst,  together  with  its 
slow  growth  and  the  character  of  the  fluid. 

Treatment. — When  the  cyst  attains  any 
size  or  gives  rise  to  annoyance,  it  should 
be  tapped,  the  trocar  being  introduced  from 
the  outer  side.  Should  this  fail  to  cure, 
the  surgeon  may  attempt  the  radical  cure — 
either  by  injection  of  iodine,  by  a  seton  of 
threads  soaked  in  tincture  of  iodine,  or  by 
antiseptic  incision.  Injection  often  fails. 
Incision  is  readily  performed  and  very  cer¬ 
tain  in  its  results,  and  is  therefore  the  best 
treatment  for  the  cases  in  which  tapping 
is  insufficient. 

6.  Encysted  Hydrocele  of  the  Sper¬ 
matic  Cord. — This  is  a  circumscribed  col¬ 
lection  of  serous  fluid  in  connection  with 
the  cord.  The  cyst  is  generally  developed 
by  distension  of  an  unobliterated  part  of 
the  vaginal  process  of  peritoneum.  Some 
cysts  may  be  of  new  formation  or  dilata¬ 
tions  of  the  organ  of  Giraldes. 

Symptoms  and  Diagnosis. — The  affec¬ 
tion  is  relatively  frequent  in  boys  and 
young  men.  The  tumour  is  of  small  or 
moderate  size,  ovoid  in  shape,  and  attached 
to  the  cord ;  it  fluctuates,  is  translucent  and 
irreducible,  but  very  movable  up  and  down 
with  the  cord ;  its  outline  is  always  well 
defined.  If  situated  in  the  inguinal  canal 
it  is  impossible  to  test  for  translucency,  and 
the  swelling  will  expand  on  coughing.  By 
making  traction  upon  the  testicle  the  mo¬ 
bility  of  the  tumour  is  greatly  lessened. 

Treatment. — This  is  the  same  as  for 
chronic  vaginal  hydrocele.  In  the  first 
place  absorbents  may  be  tried,  and,  should 
they  fail,  acupuncture,  tapping  with  a  tro¬ 
car,  injection  with  iodine  and  antiseptic 
incision  may  be  relied  upon  in  order  of 
merit  and  safety.  Before  applying  any 
means  of  radical  cure,  great  care  must  be 
taken  to  determine  that  the  sac  does  not 
communicate  with  the  peritoneal  cavity  by 
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a  narrow  channel ;  such  a  condition  has 
been  called  the  water-bottle  hydrocele. 

7.  Diffuse  Hydrocele  of  the  Cord,  ! 
or  oedema  of  the  areolar  tissue  of  the  sper¬ 
matic  cord,  is  a  rare  condition,  the  causes  of 
which  are  not  understood.  The  writer  has 
seen  it  follow  wearing  an  ill-fitting  truss. 
The  spermatic  cord  is  uniformly  enlarged, 
the  swelling  being  elastic,  yielding  to  pres¬ 
sure,  with  impulse  on  coughing,  but  neither  J 
fluctuating  nor  translucent.  The  tumour 
may  attain  a  very  large  size.  It  is  to  be  j 
distinguished  from  a  hernia  by  the  less 
clear  definition  of  the  swelling,  its  dulness 
on  percussion,  irreducibility  into  the  belly, 
absence  of  gurgling,  the  less  clear  impulse 
on  coughing,  and  its  smooth  contour. 
Where  there  is  doubt  in  the  diagnosis,  a  care¬ 
ful  incision  should  be  made  into  the  part. 

Treatment.  —  Acupuncture,  or  tapping 
with  a  trocar,  may  first  be  tried,  and  if  the 
fluid  reaccumulate,  an  incision  with  anti¬ 
septic  precautions  is  the  best  means  of  ob¬ 
taining  a  radical  cure. 

8.  Inguinal  Hydrocele.  —  This  is  a 
very  rare  condition,  caused  by  the  accumu¬ 
lation  of  fluid  in  a  closed  serous  sac  around 
a  testicle  retained  in  the  inguinal  canal. 
The  cause  of  the  effusion  is  the  injury  to 
which  the  organ  is  exposed  in  its  abnormal 
position.  Part  of  the  swelling  may  escape 
through  the  external  ring  and  extend  trans¬ 
versely  along  the  groin  in  the  superficial 
structures. 

Symptoms  and  Diagnosis. — There  is  a 
fluctuating,  translucent,  irreducible  tumour 
in  the  groin,  and  the  scrotum  on  the  same 
side  is  found  undeveloped  and  not  con¬ 
taining  a  testicle.  In  the  recorded  cases 
there  is  stated  to  have  been  no  impulse  on 
coughing. 

The  treatment  consists  in  a  free  inci¬ 
sion  into  the  tumour,  the  removal  of  the 
testicle  and  the  careful  dissection  out  of  the 
serous  sac.  By  this  means  the  hydrocele  is 
radically  cured,  and  the  patient  is  freed 
from  the  annoyance  and  risk  attending  im¬ 
perfect  descent  of  the  testicle. 

9.  Hydrocele  of  a  Hernial  Sac. — By 
this  is  meant  an  effusion  of  serous  fluid 
into  the  sac  of  a  hernia,  which  has  become 
shut  off  from  the  peritoneal  cavity  by 
plugging  of  its  neck  with  omentum,  or  its 
obliteration  as  the  result  of  wearing  a  truss. 
The  disease  is  more  common,  and  attains 
greater  magnitude,  in  inguinal  than  in 
femoral  hernia.  The  fluid  resembles  in 
character  that  of  chronic  vaginal  hydrocele. 

The  symptoms  will  be  those  of  a  fluc¬ 
tuating,  translucent,  irreducible  swelling, 
occurring  at  the  site  of  an  old  hernia  for  , 


which,  usually,  a  truss  has  long  been  worn. 
If  scrotal,  the  swelling  will  reach  up  to  or 
even  into  the  inguinal  canal,  and  in  the 
latter  case  will  have  a  faint  impulse  on 
coughing.  The  testicle  will  not  he  lost  in 
the  swelling  as  in  vaginal  hydrocele,  nor 
attached  to  the  cyst  as  in  encysted  hydro¬ 
cele. 

The  treatment  consists  first  in  tapping 
the  tumour,  and,  if  this  fail  to  give  per¬ 
manent  relief,  an  incision  with  antiseptic 
precautions  will  be  the  best  means  of  ob¬ 
literating  the  sac.  A.  Pearce  Gould. 

HYDROCELE  OF  THE  NECK  is 

the  name  given  to  a  peculiar  form  of 
cystic  growth  which  is  generally  found  to 
lie  in  the  line  of  the  sterno -mastoid  on 
one  or  sometimes  on  both  sides,  and  which 
is,  in  the  majority  of  cases,  of  congenital 
origin,  and  therefore  noticed  at  or  soon 
after  birth ;  but,  in  rare  instances,  develops 
much  later  and  even  at  an  advanced  age, 
one  having  been  described  in  a  patient 
over  seventy.  The  congenital  form  is  iden¬ 
tical  with  the  condition  which  goes  by  the 
name  of  ‘  cystic  hygroma,’  and  which 
occurs  also  in  the  axilla,  on  the  back,  and 
around  the  kidney ;  but  when  developing 
in  later  life,  the  disease  bears  a  resemblance 
to  the  single  blood-cysts  which  are  found 
in  other  parts  of  the  body. 

The  growth  is  composed  of  cysts  which 
push  forward  the  healthy  skin  covering 
them,  and  render  it  tense,  so  that  their  con¬ 
formation,  lobulated  form,  and  even  their 
contents,  may  be  seen  through  it.  They 
may  present  at  any  part  of  the  neck  be¬ 
tween  the  mastoid  process  and  the  clavicle, 
but  the  favourite  situation  is  below  the  jaw, 
or  springing  from  the  posterior  triangle  of 
the  neck.  In  size  they  show  great  variety, 
sometimes  being  quite  small,  at  others 
attaining  enormous  proportions.  Their 
progress  is  remarkably  capricious,  at  one 
time  remaining  at  a  standstill,  and  at  others 
increasing  with  great  rapidity,  and  this  even 
after  many  years  of  quiescence.  The  whole, 
or  a  portion,  will  sometimes  diminish  in 
size,  or  altogether  disappear.  Nor  are  all 
the  parts  found  to  increase  in  the  same 
ratio,  and  thus  they  will  occasionally  cause 
symptoms  of  pressure  without  any  evident 
increase  in  bulk.  It  is  to  their  pressure- 
effects  that  their  fatality  in  early  life  is  to 
be  ascribed,  since  they  are  often  continued 
down  into  the  thorax,  surrounding  the 
trachea,  and  extending  into  the  mediastina. 

Cause  and  Pathology. — On  dissection, 
the  tumour  appears  to  be  an  aggregation  of 
cysts,  often  in  great  numbers,  the  components 
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of  which  are  nothing  but  an  exaggeration 
or  hypertrophy  of  the  cellular  tissue  of  the 
part.  Although  presenting  superficially, 
they  generally  originate  beneath  the  deep 
cervical  fascia,  and  protrude  in  all  the  parts 
with  which  that  structure  is  connected. 
Thus,  they  sometimes  are  situated  beneath 
the  tongue,  and  cause  one  of  the  forms  of 
ranula,  or  they  may  pass  across  the  median 
line  and  present  upon  both  sides  of  the 
neck,  and,  as  already  stated,  may  extend 
into  the  thorax  or  axilla.  The  fluid  contents 
are  enclosed  in  a  wall  of  areolar  tissue, 
smooth,  glistening,  and  finely  fibrous, 
though  differing  greatly  as  to  consistence, 
even  in  various  parts  of  the  same  tumour, 
so  that  the  larger  cysts  will  be  foimd  en¬ 
closed  by  a  thin  covering,  and  the  smaller 
by  a  dense  wall  of  similar  structure.  The 
size  of  the  cysts  varies  from  that  of  a  pea 
to  that  of  an  orange,  and  their  contents  are 
equally  prone  to  vary  as  to  colour  and  con¬ 
sistence.  The  fluid  in  one  will  be  found 
to  be  clear  and  watery,  while  that  of  its 
adjoining  neighbour  may  be  composed  of 
blood-stained  serum,  in  which  may  float 
white,  flocculent  particles  of  lymph-coagu- 
lmn  ;  and  whilst  one  cyst  may  give  the 
sensation  of  a  bag  of  fluid,  the  adjoining 
ones  may  be  so  tense  as  to  appear  solid. 
Occasionally  fleshy  masses  are  seen  in  the 
growth,  but,  as  a  rule,  the  only  solid  ele¬ 
ments  consist  of  hypertrophied  connective 
tissue.  Lymphatic  glands  are  not  affected, 
but  are  often  surrounded  and  enclosed,  as 
are  also  the  vessels  and  nerves.  The  size 
to  which,  in  some  cases,  these  tumours  have 
attained  is  enormous,  and  they  are  prone 
to  inflame  under  very  slight  provocations, 
as  from  blows,  &c.,  or  will  often  do  so 
spontaneously. 

The  symptoms  and  diagnosis  of  this 
affection  are  so  obvious,  that  little  need  be 
said  as  to  any  distinction  which  must  be 
drawn  between  it  and  other  tumours  which 
may  occur  in  this  region.  Large  venous 
naevi  are  the  only  swellings  with  which  it  is 
likely  to  be  confounded  ;  but  in  these  the 
dilated  walls  of  the  numerous  veins  show 
through  the  thin  coverings  of  the  skin,  and, 
as  opposed  to  what  occurs  in  a  cystic 
growth,  their  bulk  can  be  diminished  by 
firm  pressure,  and  their  size  is  immediately 
re-established  when  it  is  relaxed.  To  fatty 
tumours  these  growths  may  bear  some  re¬ 
semblance  ;  but  whilst  the  one  is  seldom, 
the  other  is  nearly  always  congenital,  and 
can,  when  rendered  tense,  be  made  in  some 
part  translucent  with  a  strong  light. 

Treatment.  — When  it  seems  fairly  pro¬ 
bable  that  the  tumour  is  only  a  single  cyst, 


it  is  justifiable  to  try  the  effect  of  tapping, 
with  or  without  the  subsequent  injection 
of  tincture  of  iodine,  or  Morton’s  solution, 
composed  of  iodine,  iodide  of  potassium, 
and  glycerine.  After  injection,  the  trocar 
|  should  remain  for  a  few  seconds,  to  allow 
any  remaining  fluid  to  drain  off.  But  when, 
as  is  most  usually  the  case,  there  are 
numerous  cysts,  by  far  the  most  successful 
method  of  treatment  is  to  pass  a  seton  of 
fine  silk  or  catgut  through  a  portion  of  the 
tumour,  and  to  leave  it  until  some  sign  of 
inflammation  is  evident,  but  before  sup¬ 
puration  has  taken  place,  when  it  should  be 
withdrawn. 

Inflammation  of  this  hypertrophied 
tissue  is  very  easily  excited,  and  it  must 
be  allowed  to  subside  before  the  introduc¬ 
tion  of  a  fresh  seton  into  any  other  portion 
of  the  growth.  Should  suppuration  occur 
from  any  cause,  an  incision  must  be  made 
and  a  drainage-tube  inserted,  the  cavity 
being  freely  washed  out  with  some  anti¬ 
septic  solution.  It  will  usually  be  found 
that  when  a  portion  of  the  tumour  has  be¬ 
gun  to  contract,  the  rest  will  follow  suit, 
and  therefore  due  time  must  be  given  for 
this  to  occur.  If  a  large  portion  appear  to  be 
solid,  and  yet  the  increase  in  size  of  the 
whole  tumour  be  evident,  the  question  of 
excision  may  be  entertained  ;  but  this  is 
seldom  to  be  advised,  on  account  of  the  deep 
connections  of  these  cysts,  and  the  tendency 
to  resume  growth  shown  by  any  portion 
which  may  be  left.  John  H.  Morgan, 

HYDRONEPHROSIS,  or  the  disten¬ 
sion  of  the  pelvis  of  the  kidney  with  urine, 
is  a  comparatively  common  affection,  espe¬ 
cially  when  unilateral ;  double  hydrone¬ 
phrosis  is,  on  the  other  hand,  rare. 

The  causes  of  this  condition  are  many. 
The  commonest  is  impaction  of  a  stone 
in  the  top  of  the  ureter ;  next  to  this  the 
closure  of  the  latter  by  some  inflam¬ 
matory  change ;  then  tubercular  deposits 
blocking  the  ureter,  or  the  contraction 
of  a  tubercular  ulcer.  Again,  growths  of 
the  kidney  of  various  kinds  may  cause 
retention  and  hydronephrosis,  the  com¬ 
monest  being  papillomata.  Besides  these, 
pressure  from  without  may  initiate  reten¬ 
tion  of  urine  in  the  pelvis  of  the  kidney, 
and  a  consequent  obliquity  of  the  course 
of  the  ureter  in  the  wall  of  the  distending 
sac  may  perpetuate  the  condition.  Among 
the  sources  of  external  pressure  on  the 
ureter  may  be  mentioned  the  gravid  uterus, 
perimetritis,  tumours  of  the  pelvis,  and, 
finally,  the  presence  of  an  aberrant  renal 
artery.  Finally,  there  is  in  some  kidneys 
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an  almost  valvular  arrangement  of  the 
mucous  membrane  at  the  point  of  origin 
of  the  meter,  which  predisposes  to  the 
formation  of  this  condition  and  maintains 
it  when  once  produced.  In  no  recorded 
case,  so  far  as  the  writer  can  ascertain, 
has  hydronephrosis  been  proved  to  have 
resulted  from  injury  to  the  ureter  itself 
from  without,  with  cicatricial  closure  of 
its  lumen.  In  a  few  cases,  however,  the 
history  and  symptoms  at  first  appeared 
to  point  to  such  a  cause  (vide  Lancet , 
January  17,  1885) ;  but  in  all  the  accumu¬ 
lation  was  shown,  later  on,  to  be  retro¬ 
peritoneal  effusion  of  urine  from  a  torn 
ureter,  and  not  from  distension  of  the  pelvis 
of  the  kidney.  This  form  of  lumbar 
‘  urinary  abscess  ’  might  perhaps  be  called 
‘  spurious  hydronephrosis,’  resembling  as  it 
does  so  closely  the  true  form,  and  under 
this  head  it  will  be  considered  lower  down. 

The  objective  symptoms  of  hydrone¬ 
phrosis  are  usually  the  same,  however  the 
condition  be  produced.  We  find  a  large 
fluid  tumour  in  either  flank,  having  in  all 
cases  the  same  relations.  It  lies  below  the 
liver,  and  behind  and  outside  the  colon.  It 
begins  to  grow  above,  and  enlarges  down¬ 
wards  and  inwards  towards  the  umbilicus, 
and  may  even  cross  the  middle  line  of  the 
body.  With  such  a  tumour  there  is  dul- 
ness  over  the  flank  behind,  between  the 
ribs  and  iliac  crest,  and  extending  forwards 
until  the  colon  note  is  reached  at  a  varying 
point.  This  dulness  reaches  vertically  from 
the  liver  to  the  iliac  fossa  as  a  rule,  and 
over  the  same  area  a  distinct  wave  can 
usually  be  felt  on  percussion  with  the 
fingers.  In  doubtful  cases,  the  exact  rela¬ 
tion  of  the  colon  to  the  swelling  can  be 
ascertained  by  alternately  filling  and  empty¬ 
ing  the  bowel,  with  fluid  or  air  pumped  in 
through  the  anus.  The  size  of  the  tumour 
varies  greatly,  but  as  its  presence  is  not 
usually  accompanied  by  much  suffering  in 
the  earlier  stages,  it  is  first  met  with  by 
the  surgeon,  as  a  rule,  when  it  has  become 
very  large,  and  contains  many  pints,  or 
even  gallons,  of  fluid. 

The  subjective  symptoms  are  few,  and 
only  noticed  definitely  when  the  tumour 
has  reached  a  large  size.  Slight  pain,  of  a 
dull,  aching  character,  may  be  complained 
of,  but  is  usually  absent.  Digestive  de¬ 
rangements,  due  to  pressure  of  the  growth 
upon  the  intestines  and  consequent  con¬ 
stipation,  may  also  be  observed.  The  tu¬ 
mour  may  also  produce  a  certain  amount 
of  dyspnoea  by  interfering  with  the  descent 
of  the  diaphragm.  There  is  one  symptom 
which,  if  present,  is  characteristic  of  hydro¬ 


nephrosis.  This  is  the  sudden  passage  of 
very  large  quantities  of  urine,  with  sub¬ 
sidence  of  the  lumbar  swelling,  and  the 
rapid  reappearance  of  the  latter  after  the 
flux  has  ceased.  This  indicates  the  sudden 
removal  of  the  obstruction  for  a  time,  and 
the  escape  of  the  contents  of  the  hydrone¬ 
phrosis  into  the  bladder.  Exploratory  punc¬ 
ture,  with  a  fine  aspirator-needle,  will  also 
generally  settle  the  nature  of  the  tumour. 
This  should  always  be  done  from  behind, 
midway  between  the  iliac  crest  and  last  rib, 
and  about  two  and  a  half  inches  from  the 
spinous  processes,  at  which  point  no  struc¬ 
ture  of  importance  can,  with  ordinary  care, 
be  wounded.  If  a  clear  fluid  is  here  drawn 
off  from  a  tumour,  having  the  relations  de¬ 
tailed  above,  it  is  almost  certain  to  be  a 
hydronephrosis. 

The  diagnosis,  thus  made,  is  not  weak¬ 
ened  by  the  discovery  that  the  fluid  drawn 
off  contains  only  a  trace  of  urea  and  is 
rich  in  albumen,  for  it  is  now  well  known 
that  urine  secreted  against  a  steady  resist¬ 
ance,  such  as  the  elasticity  of  the  sac  re¬ 
ceiving  it  in  this  case,  is  always  deficient 
in  urea  in  proportion  to  the  resistance  to 
be  overcome ;  it  is  also  noticed  to  contain, 
as  a  rule,  much  albumen  and  mucin.  This 
is  true  even  of  a  perfectly  healthy  kidney, 
whose  ureter  has  only  recently  become 
blocked.  The  amount  of  urine  secreted  by 
a  kidney,  under  such  circumstances,  is  also 
diminished,  but  not  to  a  very  large  extent. 
That  all  this  is  the  result  of  the  obstruction 
alone,  is  proved  by  the  fact  that  if  a  recent 
hydronephrosis,  whose  fluid  only  contains 
OT  per  cent,  of  urea,  be  drained  through 
the  loin  by  a  carefully-fitting  tube,  the  urine 
may  rapidly  regain  its  normal  percentage 
of  urea,  &c.,  the  resistance  being  removed. 
But  where  a  hydronephrosis  has  lasted 
for  a  long  time,  it  has  been  shown  that 
the  kidney  becomes,  at  last,  permanently 
damaged  and  incapable  of  secreting  urea 
or  even  furnishing  urine,  except  in  traces. 
In  such  a  case,  not  only  is  the  pelvis  enor¬ 
mously  distended,  but  the  kidney  proper 
is  found  stretched  into  a  thin,  fibrous  plate, 
as  it  were,  which  lies  like  a  cap  upon  the 
upper  and  back  part  of  the  sac,  covering, 
perhaps,  an  area  of  six  or  eight  inches,  and 
showing  little  or  nothing  of  its  original 
structure. 

Prognosis. — If  a  hydronephrosis  be  left 
untreated,  one  of  three  results  may  be 
looked  for.  (1)  It  may  go  on  enlarging 
until  the  patient  is  gradually  exhausted  by 
the  distress  due  to  its  pressure  upon  other 
abdominal  organs.  (2)  It  may  rupture,  with 
or  without  external  injury,  the  fluid  escap- 
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ing  into  the  peritoneal  cavity  and  causing 
peritonitis,  or,  in  very  rare  cases,  becoming 
absorbed  without  further  mischief.  (3)  It 
may  grow  to  a  large  size,  and  then,  owing  to 
the  complete  atrophy  of  the  kidney  as  the 
result  of  pressure,  it  may,  at  last,  become 
slowly  absorbed  again. 

The  best  treatment  for  hydronephrosis 
is  a  problem  yet  to  be  solved.  In  a  few 
cases,  where  the  condition  is  due  to  block¬ 
ing  of  the  ureter  by  calculus,  the  latter  may, 
perhaps,  be  helped  to  pass  into  the  bladder 
by  manipulation  over  the  track  of  the  ureter, 
aided  by  hot  baths  and  the  use  of  sedatives 
and  antispasmodics.  But  this  could  only 
be  possible  in  comparatively  recent  cases  of 
obstruction.  The  same  may  be  said  of  the 
operation  of  cutting  down  upon  the  ureter 
and  opening  it  for  the  extraction  of  the 
stone.  This  procedure  will,  probably,  be 
put  in  practice  in  the  future,  when  we  have 
collected  sufficient  facts  for  a  positive  dia¬ 
gnosis,  but,  although  proposed  many  years 
ago,  it  has,  so  far,  not  yielded  any  fruit. 
Even  if  a  urinary  fistula  remained  after 
such  an  operation,  still  the  gain  to  the  pa¬ 
tient  would  be  great,  for  a  tune  at  all  events, 
and  would  not  very  unfavourably  influence 
any  subsequent  procedure  chosen  for  the 
final  relief.  In  the  more  chronic  cases, 
where  the  seat  of  the  obstruction  cannot 
be  defined,  the  surgeon  now-a-days  will 
not  be  inclined  to  await  the  possible  atrophy 
of  the  kidney  and  absorption  of  the  fluid, 
knowing  the  remoteness  of  the  prospect 
and  the  risks  constantly  incurred. 

There  remain,  then,  only  three  measures 
for  relief:  (a)  repeated  aspiration,  (b)  free 
drainage,  (c)  excision  of  the  sac  and  kidney 
together.  There  are,  perhaps,  a  very  few 
cases  in  which  repeated  aspiration  at  the 
point  of  election  ( vide  supra)  may  be  fol¬ 
lowed  by  permanent  cure.  They  are  those 
in  which  the  secreting  powers  of  the  kidney 
are  almost,  or  completely,  destroyed,  and 
we  have  simply  to  deal  with  a  cyst  whose 
walls  are  practically  inert.  But  such  cysts 
would  require  very  frequently  repeated  as¬ 
pirations  before  they  could  be  brought  to 
contract  finally,  if  they  ever  did  so.  Free 
drainage  of  hydronephrosis  is  not  much 
more  successful  than  aspiration,  and  is  not 
devoid  of  risks.  Of  course  a  large  sac  will 
be  in  a  better  position  to  contract  if  freely 
and  continuously  drained,  than  if  only  oc¬ 
casionally  emptied.  But  the  time  con¬ 
sumed  in  the  process  is  usually  very  great, 
and  the  patient  often  suffers  great  distress 
from  the  process  of  drainage,  and  the  ne¬ 
cessity,  lasting  for  months,  for  constantly 
changing  the  wet  dressings.  Again,  there 


is  always  the  risk  of  suppuration  in  the  sac, 
with  consequent  septic  infection.  This  may 
usually  be  guarded  against  by  careful  anti¬ 
septic  treatment  of  the  opening,  which 
should  always  be  made  at  the  point  of  elec¬ 
tion  behind.  If  kept  aseptic  the  drainage 
may  prove  useful  in  relieving  the  patient’s 
immediate  distress,  and  preparing  the  way, 
in  suitable  cases,  for  the  more  radical  treat¬ 
ment  of  nephrectomy  (q.v.)  But  if  al¬ 
lowed  to  suppurate  the  sac  will  contract 
firm  adhesions  to  the  parts  around,  and  the 
difficulties  of  the  latter  operation  will  be 
greatly  increased  if  it  be  undertaken.  It 
must,  therefore,  be  carefully  considered,  in 
every  case,  whether  it  would  not  be  better 
to  proceed  to  the  removal  of  the  kidney  at 
once,  without  complicating  the  case  further, 
at  all  events  after  a  sufficiently  free  but 
short  drainage.  There  are  cases  where, 
undoubtedly,  immediate  nephrectomy  is 
the  best  treatment.  The  patient’s  age  and 
general  state  of  health,  taken  together 
with  the  duration  of  the  disease,  are  the 
only  guides,  but  upon  these  points  no 
definite  rules  can  be  laid  down. 

A.  E.  Barker. 

HYDROPHOBIA. — A  disease  in  man 
resulting  from  inoculation  with  the  virus 
of  a  rabid  animal,  and  characterised,  among 
other  symptoms,  by  spasmodic  contractions 
of  the  pharyngeal  muscles,  and  consequently 
by  inability,  in  the  majority  of  cases,  to 
swallow  fluids. 

The  morbific  substance  is  contained  in 
the  saliva  or  oral  mucus  of  the  rabid  animal, 
and  is  harmless  when  applied  to  an  un¬ 
broken  cutaneous  or  mucous  surface.  If 
introduced  into  the  subcutaneous  tissues  it 
produces  in  animals  rabies,-  and  in  man 
hydrophobia,  provided  that  the  individual 
so  inoculated  possess  the  requisite  sus¬ 
ceptibility  for  the  disease.  This  would 
appear  to  be  a  necessary  condition,  from 
the  fact  that  of  persons  bitten  by  rabid 
animals  a  large  majority,  variously  esti¬ 
mated  at  from  60  to  95  per  cent.,  escape 
without  further  consequences.  This  might 
be  explained  by  the  assumption  that  those 
who  so  escape  were  not  inoculated,  and 
that  the  poison  had  been  intercepted  by 
the  clothing,  or  that,  by  precautionary  treat¬ 
ment,  the  poison  had  been  neutralised.  In 
support  of  this  is  the  fact  that  bites  on 
the  face,  hands,  or  other  exposed  parts  more 
frequently  result  in  hydrophobia  than  when 
parts  protected  by  clothing  have  been  bitten. 
But  the  experiments  of  Hertwig  seem  to 
prove  that  in  dogs  such  susceptibility  is 
essential,  as  only  37  per  cent,  of  the  animals 
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experimented  upon  became  rabid.  One  dog, 
a  pug,  was  fruitlessly  injected  nine  times 
in  three  years  with  matter  which  induced 
rabies  in  other  dogs.  The  recent  experi¬ 
ments  of  Pasteur  also  appear  to  demonstrate 
the  insusceptibility  of  some  dogs  to  inocu¬ 
lation  ;  for,  although  he  was  more  successful 
than  Hertwig  in  inducing  rabies,  three  dogs, 
out  of  an  unspecified  number  experimented 
on,  proved  to  be  insusceptible  to  repeated 
inoculations. 

The  symptoms  of  rabies  in  the  dog  and 
of  hydrophobia  in  man  are  very  different ; 
but  the  fact  that  inoculation  of  dogs  with 
the  saliva  of  hydrophobic  patients  has  in¬ 
duced  rabies,  establishes  the  identity  of  the 
diseases. 

Inoculation  is  generally  the  result  of  the 
bite  of  a  rabid  animal,  and  dogs  are  the 
most  frequent  agents  ;  but  the  bite  of  rabid 
wolves,  foxes,  jackals,  hyaenas,  cats,  pigs, 
and  even  herbivorous  animals,  has  induced 
the  disease.  It  does  not  appear  to  be  proved 
that  the  animal  must  necessarily  be  rabid, 
so  that  precautionary  treatment  should  be 
employed  in  all  such  wounds,  whatever 
may  be  the  condition  of  the  animal.  Some 
cases  are  recorded  where  the  disease  resulted 
from  the  scratch  of  a  cat,  whose  claws  were 
probably  smeared  with  saliva.  One  case 
was  caused  by  an  accidental  wound  in  the 
dissection  of  a  dog  which  had  died  of  rabies. 
Another  case  is  said  to  have  resulted  from 
the  patient  having  used  his  teeth  to  loosen 
the  knots  in  a  rope  with  which  a  mad  dog 
had  been  tied.  Such  cases  suggest  the  ne¬ 
cessity  of  caution  on  the  part  of  attendants 
upon  hydrophobic  patients. 

Hydrophobia,  compared  with  other  acute 
specific  diseases,  is  characterised  by  the  long 
duration  and  variability  of  the  latent  stage. 
From  recorded  cases  it  would  seem  to  vary 
from  fourteen  days  to  nearly  as  many  years. 
But  in  the  great  majority  of  cases  active 
symptoms  manifest  themselves  within  three 
months  from  the  date  of  the  wound,  and  in 
only  six  per  cent,  of  147  well-ascertained 
cases  has  the  latent  period  lasted  for  more 
than  six  months.  Very  prolonged  periods 
can  therefore  be  only  accepted  with  some 
reserve.  The  latent  stage,  or  delitescence, 
is  not  marked  by  any  characteristic  symp¬ 
toms.  Some  writers  have  observed  unusual 
appearances  in  the  wound  or  cicatrix,  but 
these  probably  resulted  from  the  treatment 
adopted ;  others  have  noted  symptoms  of 
mental  disturbance  for  the  first  few  days 
after  the  wound,  naturally  enough  if  the 
patients  were  aware  of  the  risk  that  they 
had  incurred.  Marochetti’s  vesicles,  or  the 
so-called  ‘  lyssi,’  for  some  time  attracted 


attention.  They  are  vesicular  or  occasion¬ 
ally  solid  projections  on  the  mucous  mem¬ 
brane  of  the  tongue,  lips,  or  cheeks,  which 
are  said  to  form  from  the  third  to  the 
twentieth  day  after  the  wound,  and  at  one 
time  the  safety  of  the  patient  was  believed 
to  depend  on  their  thorough  extirpation. 
They  are,  however,  not  always  found,  and 
their  significance  has  not  been  established. 

In  the  active  stage,  or  recrudescence,  the 
first  symptom  which  usually  attracts  atten¬ 
tion  is  difficulty  of  deglutition.  The  patient 
when  about  to  drink  is  checked  by  a  sud¬ 
den  inspiratory  spasm.  In  some  cases  this 
is  preceded  by  sleeplessness  and  general 
malaise. 

The  patient  now  usually  complains  of  a 
feeling  of  fulness  and  stiffness  in  the  throat, 
of  compression  of  the  chest  and  difficulty  of 
respiration,  and  of  numbness,  tingling,  or 
neuralgic  pains  at  the  seat  of  the  wound  or 
its  immediate  vicinity.  In  one  case,  a  boy 
aged  fourteen,  who  had  been  bitten  on  the 
back  of  the  right  hand  five  months  before 
the  onset  of  acute  symptoms,  complained 
of  such  severe  pain  along  the  right  ulnar 
nerve,  which  was  relieved  by  pressure,  that 
the  writer  was  reluctantly  induced  to  divide 
the  nerve  behind  the  internal  condyle,  with¬ 
out  any  benefit  to  the  patient.  Great  rest¬ 
lessness  and  suspicious  watchfulness  are  very 
marked  at  this  stage.  All  the  symptoms 
indicate  disturbance  of  the  central  nervous 
system,  especially  of  the  lower  part  of  the 
medulla  oblongata,  where  the  centres  for 
respiration  and  deglutition  are  situated.  As 
the  disease  progresses,  hypersesthesia  is  con¬ 
spicuous.  Convulsive  spasms  become  fre¬ 
quent,  and  are  excited  not  merely,  as  at 
first,  by  attempts  to  swallow  fluids,  but  by 
any  peripheral  stimulation.  A  current  of 
cold  air,  a  flash  of  light,  a  bright  colour, 
some  glittering  substance,  a  sudden  noise, 
as  the  shutting  of  a  door,  trickling  of  water, 
or  the  mention  or  even  thought  of  fluid,, 
may  excite  them.  These  spasms  especially 
affect  the  muscles,  both  ordinary  and  extra¬ 
ordinary,  of  inspiration,  and  are  sometimes 
so  prolonged  as  to  threaten  suffocation. 
Sometimes  all  the  muscles  of  the  trunk  are 
convulsed,  and  there  is  marked  opisthotonos. 
In  the  intervals  the  respiratory  movements 
are  shallow  and  hurried.  The  pulse  is 
usually  small  and  frequent.  The  salivary 
glands  generally  secrete  abundantly,  and 
the  patient,  being  unable  to  swallow,  ex¬ 
pectorates  in  all  directions.  If  the  secretion 
be  viscid  the  patient  has  much  difficulty  in 
getting  rid  of  it.  The  tone  of  the  voice  is 
often  altered  from  want  of  co-ordination  of 
the  muscles  of  vocalisation.  Hence  probably 
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originated  the  old  stories  of  hydrophobic 
patients  foaming  at  the  mouth  and  barking 
like  dogs. 

As  the  higher  cerebral  centres  become 
involved  the  patient  may  have  hallucina¬ 
tions,  or  even  violent  delirium.  But  these 
symptoms  are  not  persistent,  and  the  patient 
is  usually  intelligent  and  fully  conscious  of 
his  miserable  condition.  His  sufferings  are 
aggravated  by  great  thirst.  Sometimes  there 
is  vomiting  of  bilious  fluid.  At  the  com¬ 
mencement  of  the  acute  stage  there  is  not 
infrequently,  in  adults,  increased  sexual 
desire,  and  there  is  often  priapism  even  in 
children.  The  mine  is  scanty,  and  generally 
contains  albumen. 

In  the  intervals  between  the  convulsions 
the  patient  sometimes  sleeps,  especially  if 
narcotics  have  been  employed  ;  but  usually 
the  sleep  is  restless  and  of  short  duration. 

The  acute  stage  generally  lasts  from  one 
to  two  days — very  rarely  longer.  It  is 
succeeded,  if  death  has  not  occurred,  by 
a  period  corresponding  to  the  paralytic  stage 
of  rabies  in  the  dog.  The  convulsions  either 
cease  altogether  or  greatly  abate  in  force  and 
frequency.  The  power  of  deglutition  is  re¬ 
gained,  but  the  patient  is  weak  and  feeble  ; 
the  respirations  and  pulse  are  frequent ;  the 
skin  is  bathed  in  clammy  perspiration ;  and 
death,  apparently  from  exhaustion,  speedily 
supervenes. 

The  above  description  is  not  applicable 
to  all  cases.  Indeed,  no  two  cases  are 
exactly  alike.  In  some  mental  disturbance, 
in  others  convulsive  seizures  predominate. 
Occasionally  even  the  test  symptom  of  diffi¬ 
culty  of  deglutition  is  altogether  absent  or 
exists  in  a  very  slight  degree.  Some  writers 
explain  these  variations  by  assuming  that 
there  are  varieties  of  the  disease,  but  they 
are  probably  due  to  idiosyncrasy  of  the 
patient  and  varying  powers  of  resistance  in 
the  nerve-centres. 

Pathological  Anatomy. — The  early  on¬ 
set  of  rigor  mortis  and  decomposition,  the 
fluidity  of  the  blood,  and  congestion  of 
the  fauces,  lungs,  and  kidneys,  have  long 
been  noticed  in  this  disease.  These,  with 
minute  ecchymoses  beneath  the  pleura,  peri¬ 
cardium,  and  membranes  of  the  brain  and 
spinal  cord,  are  usually  the  chief  macro¬ 
scopic  phenomena.  Microscopically,  degene¬ 
ration  of  the  ganglion  cells  in  the  nuclei 
of  the  tenth,  eleventh,  and  twelfth  cranial 
nerves,  and,  to  a  less  extent,  of  the  ganglion 
cells  in  the  cortex  of  the  cerebral  hemi¬ 
spheres,  with  exudation  into  the  peri- vascular 
spaces  of  the  brain  and  spinal  cord,  es¬ 
pecially  in  the  medulla  oblongata,  throm¬ 
boses  of  small  vessels  and  miliary  abscesses, 


have  been  discovered.  Klebs,  quoted  by 
Reder  in  the  Deutsche  Cliirurgie,  1879, 
found  in  the  lymphatic  and  submaxillary 
glands  granular,  very  refractive  corpuscles 
of  a  pale  brown  colour,  aggregated  in  longi¬ 
tudinal  bands  or  in  stellate  groups,  usually 
in  the  course  of  the  blood-vessels,  which 
may,  as  he  suggests,  be  the  vehicles  in  the 
transmission  of  the  disease. 

Treatment. — All  wounds  caused  by  bites 
should  be  thoroughly  cleansed  as  soon  as 
possible.  Bleeding  should  be  encouraged, 
and  the  wounds  then  be  cauterised.  In 
quite  recent  cases  the  solid  nitrate  of 
silver  will  suffice ;  but,  if  some  interval  has 
elapsed,  nitric  acid  or  the  actual  cautery 
should  be  employed.  Some  recommend 
excision  of  the  bitten  part ;  but  this  seems 
needlessly  severe  as  a  merely  precautionary 
measure.  Some  simple  dressing  should  then 
be  applied,  and  the  patient’s  mind  should 
be  diverted  from  the  subject.  When  acute 
symptoms  have  appeared,  all  sources  of  ex¬ 
citement  should  be  prevented.  The  patient 
should  be  kept  in  a  darkened  room,  with 
as  little  physical  restraint  as  possible.  If 
attempts  to  swallow  induce  convulsions, 
nutrient  enemata  should  be  administered. 
No  specific  has  been  discovered  for  this 
disease.  Mercurial  inunction  combined  with 
hot-air  baths  has  been  apparently  suc¬ 
cessful  in  a  few  cases.  Hypodermic  injec¬ 
tions  of  curare,  in  doses  of  from  ~  f°  ¥  °f 
a  grain,  may  be  tried;  but  the  effect  must 
be  carefully  watched,  lest  paralysis  of  the 
respiratory  muscles  supervene.  Aconite, 
preparations  of  arsenic,  atropine,  calabar 
bean,  cold  affusion  and  ice  to  the  spine,  have 
been  employed,  but  mostly  without  any 
advantage.  Narcotics  alleviate  the  symp¬ 
toms,  and  of  these  morphia,  -administered 
hypodermically,  and  chloral  hydrate  by  the 
rectum,  appear  to  be  the  most  efficacious. 
Anaesthetics  prevent  the  convulsions  while 
the  patient  is  under  their  influence,  but  in 
some  cases  they  cannot  be  tolerated.  In  the 
boy  before  alluded  to,  wffiose  ulnar  nerve  was 
divided,  the  attempt  to  administer  chloro¬ 
form  induced  a  dangerously  long-continued 
inspiratory  spasm.  This  has  been  observed 
in  other  cases  also.  Tracheotomy  has  been 
suggested,  and,  if  the  spasm  were  limited 
to  the  laryngeal  muscles,  would  be  most 
serviceable ;  but  as  all  the  muscles  of  in¬ 
spiration  are  generally  affected,  the  utility 
of  the  operation  is  not  apparent.  Quietude, 
narcotics,  and  nutrient  enemata  would  ap¬ 
pear  to  be  the  most  suitable  treatment. 

The  prognosis  is  very  unfavourable, 
although  a  few  cases  of  apparently  genuine 
hydrophobia  have  recovered.  Pasteur’s  ex* 
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periments,  which  have  not  yet  been  com¬ 
pleted,  appear  to  indicate  that  dogs  can  be 
rendered  insusceptible  of  rabies  by  being 
inoculated  with  the  suitably  attenuated 
virus  of  rabid  animals.  If  this  be  sub¬ 
stantiated  we  may  look  forward  to  the  dis¬ 
appearance  of  hydrophobia,  and  prevention 
will  indeed  be  better  than  the  hitherto  futile 
attempts  to  cure. 

Diagnosis. — Hydrophobia  so  greatly  re¬ 
sembles  tetanus  in  some  respects,  that  it  has 
been  proposed  to  classify  it  as  a  variety  of 
that  disease  by  the  name  of  tetanus  rabicus. 
From  ordinary  tetanus  it  may  be  dis¬ 
tinguished  by  the  duration  of  the  period 
of  incubation,  by  the  absence  of  trismus, 
by  the  characteristic  inspiratory  spasm,  and 
by  the  remissions  during  the  acute  stage. 
From  the  literature  of  hydrophobia  it  is 
evident  that  cases  of  acute  mania  and  of 
hysteria  have  been  mistaken  for  it,  from 
the  inability — real  or  pretended — of  the 
patient  to  swallow  fluid.  But  the  absence 
of  all  the  other  symptoms  of  hydrophobia, 
and  notably  of  the  acceleration  of  the  pulse, 
should  suffice  to  prevent  such  mistakes. 

Jeremiah  McCarthy. 

HYDROPS  ANTRI.  See  Antrum, 
Diseases  of  the. 

HYGROMA.  See  Hydrocele  of  the 
Neck. 

HYMEN,  Imperforate.  See  Vagina, 
Affections  of  the. 

HYOID 'BONE,  Fracture  of  the. — 

Embedded  in  the  soft  parts,  and  placed  at 
the  retiring  angle  between  the  prominence 
of  the  chin  and  the  front  surface  of  the  neck, 
the  hyoid  bone  is  rarely  fractured. 

The  cause  is  almost  invariably  direct 
violence,  such  as  a  blow,  an  attempt  to 
throttle,  or  a  fall  upon  some  projecting 
object.  This  lesion  is  also  frequently  found 
in  the  bodies  of  those  who  have  been  hanged. 
Instances  are  on  record  in  which  it  has  fol¬ 
lowed  a  muscular  effort,  e.g.  in  yawning, 
or  a  sudden  movement  of  the  neck.  The 
great  cornu  is  the  part  usually  broken,  and 
one  or  other  of  the  fragments  may  project 
through  the  mucous  membrane  of  the 
pharynx.  Most  of  the  cases  on  record  have 
been  in  adults. 

Symptoms. — Pain  in  the  part,  aggravated 
by  all  movements  of  the  tongue  and  pharynx, 
such  as  speaking,  masticating,  and  swallow¬ 
ing.  In  some  cases  also  the  attempt  to 
open  the  mouth  or  move  the  neck  is  painful. 
Swelling  and  ecchymosis  will  be  observed 
in  the  upper  part  of  the  neck,  or  about  the 
floor  of  the  mouth.  There  may  be  huski¬ 


ness  or  loss  of  voice,  with  coughing  and 
occasionally  severe  dyspnoea.  There  is  some¬ 
times  a  free  flow  of  saliva,  which  may  be 
mingled  with  blood  if  the  mucous  mem¬ 
brane  has  been  wounded.  On  manipula¬ 
tion  the  mobility  of  the  fragments  can 
usually  be  ascertained,  and  crepitus  can 
be  felt  where  there  is  not  much  displace¬ 
ment.  By  introducing  the  finger  through  I 
the  mouth  the  diagnosis  will  be  assisted, 
and  any  projection  of  the  fragments  beneath 
or  through  the  mucous  membrane  will  be 
readily  detected. 

Treatment. — If  there  is  displacement, 
the  surgeon  must  endeavour  by  manipula¬ 
tion  to  reduce  the  fragments.  By  the  help 
of  a  finger  in  the  mouth  and  gentle  pressure 
with  the  fingers  of  the  other  hand  externally, 
this  object  may  usually  be  effected.  The 
patient  should  then  be  kept  in  bed,  and 
must  not  be  allowed  to  speak.  By  means 
of  a  bandage  placed  round  the  head  and 
attached  below  to  a  broad  belt  round  the 
chest,  the  movements  of  the  neck  should  be 
prevented.  Haemorrhage  should  be  checked 
by  giving  the  patient  ice  to  suck.  In  severe 
dyspnoea  and  laryngeal  irritation  it  will  be 
necessary  to  resort  at  once  to  laryngotomy ; 
or,  if  the  injury  extend  to  the  laryngeal 
cartilages,  or  the  soft  parts  covering  them, 
tracheotomy  may  be  preferable.  Liquid 
food  and  sops  should  be  given,  but  if  the 
attempt  to  swallow  causes  great  pain  and 
coughing,  or  if  it  displaces  the  fragments,  it 
may  be  necessary  to  feed  the  patient  with 
nutrient  enemata.  In  some  cases,  however, 
this  difficulty  may  be  met  by  the  use  of  an 
oesophageal  tube, 

To  relieve  the  local  swelling  and  pain,  a 
lead  and  opium  lotion  may  be  used,  and 
leeches  are  sometimes  beneficial. 

As  a  rule  the  more  acute  symptoms 
subside  in  a  week  or  two,  and  the  consoli¬ 
dation  of  the  parts  allows  a  certain  amount 
of  movement.  Bony  union  takes  place  in 
the  course  of  a  few  weeks.  Occasionally 
necrosis  of  part  of  the  bone,  accompanied 
by  the  formation  of  foul  abscesses,  may 
cause  great  delay  in  the  healing  process, 
and  the  patient  may  succumb  to  the  ex¬ 
haustion  or  septic  condition  thus  produced. 

N.  Davies-Colley. 

HYPERIDROSIS  (Excessive  Sweat¬ 
ing). — Cause. — Hyperidrosis  may  be  (1) 
symptomatic  in  some  general  disease  of  a 
febrile  character — rheumatism,  pneumonia, 
&c. ;  or  (2)  it  may  depend  on  the  debility 
induced  by  exhausting  disease  (phthisis). 
(3)  It  may  be  due  to  some  affection  more 
essentially  neurotic  in  character,  as  in  cases 
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where  it  accompanies  neuralgia  or  para¬ 
lysis.  (4)  It  occurs  idiopathically,  and  may 
be  regarded  rather  as  an  anomaly  of  func¬ 
tion. 

Pathology. — A  functional  disturbance  of 
the  sweat-glands,  increasing  the  quantity 
of  sweat  secreted,  but  not  altering  its 
character. 

Symptoms.  —  The  condition  may  be 
acute  or  chronic,  general  or  local.  When 
accompanying  febrile  conditions  it  is  more 
often  general,  and  is  sometimes  attended 
by  the  formation  on  the  surface  of  the 
skin  of  minute,  evenly-distributed,  and 
closely-set  pellucid  vesicles  (sudamina). 
They  are  formed  by  small  collections  of 
sweat  beneath  the  cuticle.  Occasionally 
sudamina  become  somewhat  turbid,  in 
which  condition  they  have  received  the 
name  ‘  miliaria  alba  ’ ;  or  they  may  be 
accompanied  by  a  certain  amount  of  in¬ 
flammatory  halo,  and  have  then  received 
the  name  ‘  miliaria  rubra.’ 

It  must  be  noted  that  excessive  sweat¬ 
ing  is  sometimes  accompanied  by  a  lowered 
temperature. 

Local  hyperidrosis  is  most  frequently 
met  with  on  the  perineum  and  adjacent 
parts,  axillae,  palms,  and  soles  ;  but  other 
forms  of  local  hyperidrosis  are  met  with, 
often  unilateral,  and  as  part  of  a  local 
neurotic  disturbance.  The  form  of  hyperi¬ 
drosis  which  most  often  calls  for  treatment 
is  the  sweating  of  the  palms  or  soles ;  this 
condition,  which  may  be  temporary  or 
permanent,  gives  rise  to  great  annoyance, 
interfering  with  an  occupation,  or  with 
the  patient’s  social  duties  and  pleasures. 
The  continued  maceration  may  lead  to 
changes  in  the  skin  between  the  fingers 
or  about  the  perineum  or  adjacent  parts — 
that  is,  to  an  erythematous  eczema  (inter¬ 
trigo)  . 

On  the  soles  there  are  more  often  seen 
rounded  patches  of  sodden,  whitish  epider¬ 
mis,  like  that  of  the  washerwoman’s  hand, 
the  patches  eventually  desquamating  and 
leaving  the  part  beneath  red  and  tender. 
Not  infrequently  the  part  drifts  into  a 
chronic  desquamative  condition,  indistin¬ 
guishable  from  eczema  of  the  sole.  This 
sweating  of  the  feet  is  rarely  unaccom¬ 
panied  by  fetor,  due  to  the  proneness  of  the 
swreat  to  decompose  after  its  deposit  on  the 
surface,  or  to  the  presence  of  a  bacterium 
(Thin).  Hyperidrosis  is  naturally  worse 
in  summer  than  in  winter. 

Treatment. — Quinine,  iron,  belladonna, 
or  dilute  sulphuric  acid,  may  be  given  in 
cases  wrhere  it  may  be  desirable  to  treat 
the  condition  internally.  The  hypodermic 


injection  of  atropia  (gr.  is  said  to  be 

of  great  service.  In  cases  where  the  sweat¬ 
ing  is  accompanied  by  debility,  a  general 
tonic  treatment  is  obviously  indicated. 

It  is,  however,  the  local  and  more  per¬ 
manent  varieties  which  call  for  treatment, 
and  this  is  more  likely  to  be  successful 
when  of  a  local  character.  Dusting  powders, 
such  as  the  following : — ]jc  Acidi  salicylici, 
gr.  xx.;  zinci  oxidi,  5i\h>  kaolin  ad  5j., 
may  be  perseveringly  applied,  after  cleans¬ 
ing,  night  and  morning ;  or  the  parts  may 
be  bathed  in  astringent  waters — e.g.  sulphate 
of  zinc,  alum,  or  acetate  of  lead,  a  drachm 
of  either  to  the  pint  of  water. 

Tincture  of  belladonna,  either  pure  or 
diluted,  is  well  spoken  of  as  a  local  apphU 
cation,  but  toxic  effects  should  be  watched 
for.  For  cases  which  resist  such  treatment, 
the  following  plan  may  be  adopted : — The 
feet,  after  being  washed  and  dried,  are  to 
be  enveloped  in  neatly-applied  dressings 
smeared  with  the  following  ointment — a 
modification  of  Hebra’s  unguent,  diachyli  ; 

Emplast.  diachyli,  ^iv. ;  olei  olivse,  f^iv. 
The  plaster  to  be  melted,  and  the  oil  added, 
and  stirred  until  a  homogeneous  mass, 
results ;  bandages  to  be  applied,  and  clean 
stockings  and  new  boots  to  be  worn.  In 
twenty-four  hours  the  feet  are  to  be  re¬ 
dressed  in  the  same  way  after  being  wiped 
(not  washed),  and  dusted  with  dusting 
powder.  The  treatment  is  to  be  carried  out 
for  ten  to  twenty  days,  after  which  the 
dressings  may  be  discontinued,  and  the 
dusting  powder  only  applied.  The  process 
may  have  to  be  repeated.  Desquamation 
occurs,  beneath  which  the  epidermis  is 
tender  at  first.  Alfred  Sangster. 

HYPERMETROPIA,  a  congenital  or 
acquired  error  of  refraction  of  the  eye,  in 
which,  with  the  accommodation  at  rest,  the 
focus  of  the  lens-system  of  the  eye  does  not 
he  upon  the  layer  of  rods  and  cones  of  the 
retina,  but  at  an  imaginary  spot  behind. 
The  physical  state  may  be  a  short  antero¬ 
posterior  axis,  too  low  refractive  power  of 
the  media,  insufficient  curvature  of  the 
refracting  surfaces,  imperfect  growth  of  the 
crystalline  lens,  or  absence  of  the  lens.  See 
Refraction,  Errors  of. 

HYPEROSTOSIS.  See  Jaws,  Diseases 
of  the. 

HYPERTROPHY,  in  its  surgical  sense, 
is  the  term  used  to  indicate  enlargement  of 
an  organ,  or  overgrowth  of  a  tissue.  When 
analysed  pathologically,  it  will  be  seen  to 
include  the  results  of  very  different  causes 
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of  increased  nutrition.  Thus,  there  are  the 
Physiological  Hypertrophies  which  hap¬ 
pen  as  phases  of  the  normal  life-history  of 
the  body.  Amongst  these  may  be  mentioned 
the  enlargement  of  the  uterus  incidental  to 
pregnancy  ;  and  the  changes  that  develop 
in  the  female  breast  at  the  age  of  puberty, 
and  prior  to  lactation.  It  may  be  said  ge¬ 
nerally  that  physiological  hypertrophies  are 
intended  to  provide  the  means  for  a  quan¬ 
titative  increase  of  functional  activity,  and 
that  when  the  functional  call  ceases  the 
increment  of  tissue  is  removed  by  consecu¬ 
tive  atrophy. 

Then  there  are  certain  cases  in  which  a 
part  passes  beyond  the  level  of  natural 
growth,  either  as  a  congenital  deformity — 
e.g.  an  enlarged  hand  or  foot — or  as  an  ac¬ 
quired  excess  and  perversion  of  nutrition. 
The  latter  are  apt  to  arise  at  certain  epochs 
of  life,  and  this  feature  is  not  the  least  of 
their  characteristics.  Diffuse  hypertrophy 
of  the  breasts  in  young  women,  and  en¬ 
largement  of  the  prostate  gland  in  old  men, 
are  familiar  examples.  Now,  inasmuch  as 
there  is  no  sufficiently  obvious  explanation 
of  such  overgrowths,  they  have  been  de¬ 
signated  spontaneous — a  very  convenient 
expression,  but  one  which  gives  no  infor¬ 
mation. 

In  hypertrophy  of  the  prostate  the  glan¬ 
dular,  muscular,  and  fibrous  elements  are 
all  multiplied,  and  amyloid  bodies  are 
formed  with  tolerable  frequency. 

Compensatory  Hypertrophies  are  in¬ 
duced  for  the  purpose  of  overcoming  in¬ 
creased  resistance  to  muscular  action ;  or 
for  substituted  service  where  one  of  dupli¬ 
cate  glandular  organs  is,  from  some  cause 
or  other,  crippled  in  its  function.  Numerous 
illustrations  of  the  former  group  are  met 
with  in  practice — e.g.  stricture  of  the  urethra 
entails  hypertrophy  of  the  bladder  and  ure¬ 
ters  ;  stricture  of  the  rectum  a  like  con¬ 
dition  of  the  contractile  coat  of  the  bowel 
above  the  seat  of  obstruction.  The  heart 
undergoes  marked  enlargement  from  in¬ 
competency  of  the  valves  or  stenosis  of  the 
cardiac  orifices.  In  these  cases  dilatation 
supervenes  on  the  hypertrophy  when  the 
limit  of  compensation  is  reached,  or,  in 
other  words,  when  the  mechanical  impedi¬ 
ment  interrupts  the  vascular  supply  of  the 
muscles  involved.  In  children,  the  bladder 
is  occasionally  hypertrophied  without  there 
being  any  recognisable  obstruction  to  the 
flow  of  urine ;  indeed,  it  would  seem  that 
mere  excess  of  function  from  long- continued 
derangement  of  the  nervo-muscular  dyna¬ 
mism — commonly  known  as  ‘irritable  blad¬ 
der  ’ — is  sufficient  to  account  for  the  over-  j 


growth  of  the  vesical  muscles.  Elongated 
prepuce,  ascarides,  and  polypus  of  the  rec¬ 
tum  may  be  the  initial  cause  of  the  mischief, 
but,  on  the  other  hand,  the  functional  dis¬ 
turbance  may  be  purely  intrinsic. 

Hypertrophy  is  more  common  and  more 
pronounced  in  the  involuntary  than  in  the 
voluntary  muscles — (1)  because  the  former 
are  subject,  in  their  normal  state,  to  per¬ 
petually  recurring  frequent  stimulation,  and 
(2)  because  in  them  unusual  resistance  is 
more  liable  to  arise  and  more  difficult  to 
remove.  Up  to  a  certain  point  the  volun¬ 
tary  muscles  grow  in  response  to  the  extra 
call  on  their  contractility,  but  beyond  this 
the  repair,  during  the  shortened  intervals 
of  rest,  is  not  equal  to  the  loss  sustained  by 
over-exercise.  When  the  muscular  fibres 
are  merely  enlarged,  the  hypertrophy  is 
termed  ‘  simple ;  ’  when  they  are  multiplied, 
it  is  called  ‘  numerical.’ 

The  disease  known  as  Pseudo -hypertro¬ 
phic  paralysis  (q.v.)  affects  the  voluntary 
muscles,  especially  those  of  the  calves.  As 
regards  the  muscular  fibres,  it  is  essentially 
an  atrophic  change,  the  apparent  hyper¬ 
trophy  depending  mainly  upon  fatty  infil¬ 
tration  within  and  without  the  sarcolemma. 

When  one  kidney  is  undeveloped  or 
atrophied,  the  other  grows  to  meet  the  re¬ 
quirements  of  the  system.  The  existing 
urinary  tubules — and  notably  the  secreting 
cells — are  increased  in  size,  and  probably 
new  ones  are  formed. 

Irritative  Hypertrophies. — The  sti¬ 
mulus  to  increased  nutrition  is  an  artificial 
one,  and  its  incidence  often  owing  to  chance. 
The  results,  which  in  the  gross  are  classed 
with  the  hypertrophies  on  account  of  the 
bulk  acquired,  are  largely  inflammatory 
overgrowths,  modified  in  each  case  under 
the  influence  of  the  special  formative  pro¬ 
perty  of  the  tissues  implicated.  Intermit¬ 
tent  pressure  is  a  common  cause  of  hyper¬ 
trophy  (continuous  pressure  leads  to  atro¬ 
phy).  It  acts  by  teasing  the  structural 
elements  into  greater  nutritive  activity,  and 
by  determining  an  extra  supply  of  blood  to 
the  part. 

The  pressure  of  tight  and  badly-fitting 
shoes  is  a  fertile  source  of  corns.  Mis¬ 
directed  pressure,  as  when,  through  varus, 
the  weight  of  the  body  is  thrown  on  the 
outer  surface  of  the  foot,  causes  thickening 
of  the  skin  and  effusion  into  the  subcuta¬ 
neous  tissue.  The  effusion  is  often  so  col¬ 
lected  and  circumscribed  as  to  constitute 
a  bursa,  over  which  the  callosity  glides. 
The  papillae  and  hairs  on  the  outskirts 
of  chronic  ulcers  of  the  leg  are  always 
hypertrophied;  and  so,  commonly,  is  the 
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underlying  bone,  which  is  then  marked 
by  a  flattened  node  with  well-defined 
margin. 

Elephantiasis  Arabicm,  a  diffuse  over¬ 
growth  of  the  skin  and  subcutaneous  con¬ 
nective  tissue,  is  a  good  example  of  irrita¬ 
tive  hypertrophy.  It  affects  chiefly  the 
scrotum  and  legs  of  Orientals. 

Probably  no  other  tissue  shows  such 
diversity  in  the  degree  and  manner  of  hy¬ 
pertrophy  as  the  osseous.  In  atrophy  of 
the  brain  the  cranium  responds  with  con¬ 
centric  hypertrophy;  and  when  the  cranial 
contents  are  amplified,  eccentric  overgrowth 
of  the  encasing  bone  is  the  usual  concomi¬ 
tant.  Thickening  of  the  cranial  bones,  with 
filling  in  of  the  diploe,  is  one  of  the  features 
of  senility. 

Hypertrophic  lengthening  of  a  long  bone 
may  be  due  to  some  constitutional  state — 
e.g.  syphilis ;  more  rarely  it  is  comple¬ 
mentary  to  shortening  of  another  bone  of 
the  same  or  the  opposite  limb.  Then  there 
are  those  curious  cases  known  as  ‘  ostitis 
deformans,’  in  which  a  few,  many,  or  most 
of  the  bones  in  the  body  are  distorted  by 
massive  deposits  and  curvatures.  Equally 
interesting,  and  puzzling  as  to  its  intrinsic 
nature,  is  the  occasional  progressive  hyper¬ 
trophy  of  the  facial  bones.  ‘  In  such  cases 
the  bony  deposits  are  spongy,  puffed,  nodu¬ 
lar,  so  that  the  bone  acquires  a  resemblance 
to  skin  affected  with  elephantiasis.’ — Bill¬ 
roth.  Augustus  J.  Pepper. 

HYPOCHONDRIASIS  (in  the  male), 
a  mental  condition,  usually  hereditary,  akin, 
and  often  the  prelude,  to  melancholia, 
characterised  by  great  depression  and  a 
tendency  to  exaggerate  or  imagine  symp¬ 
toms  of  some  physical  ailment  or  defect. 

In  surgical  practice  it  is  generally  met 
with  in  association  with  bleeding  piles, 
so-called  fissure  of  the  anus,  urethral  stric¬ 
ture,  apprehended  impotence,  varicocele,  &c. 
Any  local  affection  attended  with  pain,  loss 
of  blood,  or  prolonged  purulent  discharge 
will,  in  persons  of  feeble  nervous  organi¬ 
sation,  react  upon  the  system  and  increase 
the  hypochondriacal  tendency.  Appropriate 
and  successful  treatment  of  the  local  ailment 
will  therefore  produce  considerable  improve¬ 
ment  in  the  mental  condition.  But  if  there 
be  no  objective  local  ailment,  the  prognosis 
is  very  unfavourable. 

If  hypochondriasis  be  complicated  by 
varicocele,  the  patient  usually  attributes  his 
condition  to  this  cause,  and  complains  of 
aching  pains  and  abnormal  sensations  in 
the  corresponding  testicle  or  spermatic  cord. 
But  varicocele  very  rarely  requires  operative 


treatment,  and  experience  has  proved  that  its 
removal  in  these  cases  does  not  benefit  the 
patient,  who  still  complains  of  pains  when 
the  supposed  cause  has  ceased  to  exist. 

Apprehension  of  impending  impotence 
is  a  frequent  symptom.  The  patient’s 
thoughts  are  engrossed  with  the  subject. 
He  studies  all  his  symptoms,  and  is  alert 
to  discover  additional  evidence  of  his  in¬ 
capacity.  Stimulated  more  by  curiosity  as  ^ 
to  his  condition  than  by  appetite,  he  attempts 
sexual  intercourse,  and  if  anxiety  as  to  the 
result  produce  failure,  as  not  infrequently 
happens,  his  mental  depression  is  corre¬ 
spondingly  increased.  Such  patients  often 
volunteer  confessions  of  self-abuse  or  of  pre¬ 
mature  and  excessive  indulgence  in  venery. 
These  aberrations  are,  in  part  at  least,  due 
to  defective  mental  control ;  but  indulgence 
in  them  reacts  injuriously  on  the  nervous 
system.  Hypochondriasis  is  frequently  met 
with  in  hospital  practice,  and  many  cases  of 
so-called  malingering  are  due  to  this  cause. 
The  patient  wastes  his  life  in  going  from 
one  hospital  to  another,  without  benefit  to 
himself  or  satisfaction  to  his  surgeon. 

The  diagnosis  of  hypochondriasis  is  not 
difficult.  The  patient’s  exaggerated  com¬ 
plaints  and  unusual  sensations,  without  any 
objective  cause,  sufficiently  indicate  his  con¬ 
dition. 

Treatment. — Any  local  source  of  pain 
or  irritation  must  be  appropriately  treated  ; 
but  the  ministering  to  a  mind  diseased 
belongs  more  to  medical  than  to  surgical 
practice.  Jeremiah  McCarthy. 

HYPODERMIC  INJECTION. — By 

this  term  is  understood  the  administration 
of  drugs  by  injecting  them  in  a  concen¬ 
trated  form  beneath  the  skin,  into  the 
lymph  spaces,  from  which  they  are  readily 
absorbed  into  the  general  circulation.  This 
method  possesses  the  following  advan¬ 
tages  : — (1)  Rapid  effect  of  drug ;  (2)  more 
powerful  effect  produced ;  (3)  direct  local 
effect  on  tissues,  especially  nerve-trunks  ; 

(4)  avoidance  of  direct  disturbance  of  ali¬ 
mentary  canal ;  (5)  economy. 

A.  Operation  for  Rapid  Absorption. — 
Care  having  been  taken  that  the  small 
hypodermic  syringe  is  perfectly  clean,  and 
that  the  washer  of  the  piston  is  supple  and 
airtight,  a  sufficient  quantity  of  the  drug  is 
drawn  up  into  the  body  of  the  syringe,  and 
all  air  excluded  by  turning  the  needle  up¬ 
wards  and  pressing  the  piston.  The  skin 
on  the  back  of  the  forearm  or  elsewhere 
having  been  pinched  up  for  about  two 
inches  and  stretched  tightly,  the  needle  is 
|  driven,  with  a  single  rapid  thrust,  deeply 
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into  the  subcutaneous  tissue,  into  which 
the  fluid  is  then  slowly  injected ;  the  needle 
is  then  as  rapidly  withdrawn,  and  the 
thumb  placed  on  the  puncture  to  prevent  a 
possible  slight  oozing  of  the  fluid  injected. 

Points  to  be  noted  in  connection  with 
the  foregoing  are — 

(1)  Syringe  :  the  barrel  should  be  of  glass, 
upon  which  are  directly  screwed  the  fittings 
at  each  end.  Minim  or  cubic  millimetre 
divisions  should  be  marked  on  the  barrel, 
and  not  on  the  piston-rod,  on  which,  how¬ 
ever,  should  be  placed  an  adjustable  stop. 
The  piston  should  have  a  double  cup-shaped 


washer,  the  halves  being  separated  by  a 
groove.  If  the  washer  becomes  dry  it 
is  always  best  to  soak  it  in  warm  water. 
Before  and  after  use,  the  syringe  and  needle 
attached  should  be  washed  thoroughly  in 
pure  water,  the  needle  dried,  and  a  wire 
inserted  in  it. 

(2)  Fluid,  to  be  injected,  must  be  in  as 
small  a  quantity  as  possible  without  being 
so  concentrated  as  to  cause  irritation  on 
that  account.  (The  irritative  effect  of  many 
drugs  can  be  avoided  by  judicious  com¬ 
bination  with  atropia,  &c.)  If  the  quantity 
to  be  injected  exceeds  15  minims  or  8  cubic 


Drug 

Dose 

Employment 

Remarks 

Acetic  Acid  . 

5  minims  of  10  per 

Check  to  new  growths  . 

Should  be  injected  into  growing 

Carbolic  Acid 

cent,  solution. 

5-10  minims  of  8 

To  check  infective  inflammation 

margin.  (Broadbent.) 

In  malignant  pustule  has  been 

percent,  solution 

and  new  growths. 

injected,  5-20  per  cent.,  under 

Lactic  Acid  . 

5  minims  of  10  per 

Check  to  new  growths  . 

pustule. 

Should  be  injected  into  growing 

Osmic  Acid  . 

cent,  solution. 

5  minims  of  1  per 

55  55  ... 

margin.  (Hiiter.) 

Causes  pain  and  inflammation. 

Sclerotic  Acid 

cent,  solution. 

3  5 m.  •  •  • 

Excitor  of  involuntary  muscular 

Ear  better  than  ergot.  Inject 

Bromine 

1  m. 

action  in  gut  and  uterus.  Hce- 
mostatic. 

Check  to  hospital  gangrene  . 

into  outtock  deeply. 

Of  doubtful  value. 

Iodine  . 

1  gr. 

Check  to  new  growths  (goitre, 

i-J  gr.  ( 10  m.  Tinct. 

&c.). 

Strumous  glands,  tonsils,  &c. 

Iodide  of  Potas- 

lodi,  or  more.). 

3-5  gr.  . 

Radical  cure  of  hydrocele,  &c. 
Check  to  new  growths.  Chronic 

Less  powerful  than  iodine. 

sium. 

Arsenic  . 

4  m.  of  Liq.  Arsenic, 

+  equal  quantity 
of  water. 

3-5  m.  . 

inflammatory  disturbance. 

Check  to  new  growths,  &c. 

Painful. 

Perric  Perch!  oride 

Radical  cure  of  naevus,  &c.  . 

Liq.  Perri  Perchlor. 

10  m. 

Check  to  new  growths  . 

Mercuric  Per- 

vs  gr.  . 

Cure  of  syphilis  .... 

Should  be  combined  with  atropia 

chloride. 

Ammonias  Liquor 

10  m.  in  f2j.  of 

Cardiac  stimulant  in  shock,  &c. 

and  morphia. 

Must  be  injected  into  a  vein. 

water. 

Antidote  to  alcohol,  opium,  and 

Danger  of  local  inflammation. 

Sulphuric  Ether  . 

5-10  m.  . 

snake  poison. 

Cure  of  epileptiform  neuralgia, 

Deep  injection  down  to  nerve- 

??  55 

20-30  m. 

sciatica,  &c. 

Cardiac  stimulant  in  shock  or 

trunk. 

Should  be  injected  beneath  skin 

Chloroform  . 

5  m. 

syncope  from  anaesthetics,  &c. 
Local  anaesthetic  .... 

of  breast. 

Painful  at  first. 

Aconitia 

Check  to  neuralgia 

Best  to  begin  with  small  dose. 

Apomorphia  . 

iTs  6  •  • 

As  an  emetic  .... 

Invaluable  as  emetic.  Acts  in 

Atropia 

Antidote  to  opium,  chloroform, 

2  minutes. 

Valuable  to  combine  with  other 

Cocaine  . 

4-1  gr.  • 

pilocarpin,  muscarin,  aconite, 
&c.  Checks  excessive  secretion, 
j  Local  anaesthetic.  Checks  con- 

injections  to  reduce  inflamma¬ 
tory  mischief. 

Usually  in  4,  10,  or  20  per  cent, 
solution.  Inject  2-4  m.  of  last. 

Of  doubtful  value.  Only  danger  is 

1  Curare  . 

gr.,  or  4  gr.  in 

gestion  of  mucous  membrane 
of  nose,  &c.,  &c. 

To  cure  tetanus  and  hydrophobia. 

Ergotin 

24  hours. 

J  gr.,  in  water 

Haemostatic,  &c . 

paralysis  of  respiratory  muscles. 
Best  to  use  sclerotic  acid,  q.v.  If 

Eserine  . 

To  cure  tetanus  .... 

neither  can  be  had,  use  10  m. 
of  Liquor  ergot,  ammon.  and 

J  gr.  morphia  and  -+s  gr.  atropia. 

Hyoscyamin  . 

Checks  delirium  of  mania  and 

Morphia 

J-4  gr.  . 

delirium  tremens. 

Anodyne.  Haemostatic.  Writer 

Combine  with  Jj  gr.  atropine. 

Pilocarpin 

i?o  i  •  •  • 

• 

has  found,  with  Prof.  Schafer, 
that  it  diminishes  parenchyma¬ 
tous  oozing  when  given  just 
before  operation. 

To  produce  sweating  in  cases  of 

Very  useful  combined  with  hot- 

uraemia,  &c. 

air  bath. 
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centimetres,  it  had  better  be  divided,  and 
each  part  injected  in  a  different  place. 

(3)  The  point  at  which  injection  is  to 
he  made  should  usually  be  in  the  limbs,  on 
the  extensor  surfaces,  where  the  skin  is 
loose.  Least  pain  and  tension  will  follow 
where  the  skin  is  loosest. 

Deep  injection  is  recommended  by  some, 
and  then  the  needle  is  thrust,  to  the  head, 
vertically  into  the  muscles  of  the  buttock 
or  back. 

(4)  Accidents. — (a)  Inflammation  maybe 
caused  by  want  of  cleanliness  in  the  needle, 
&c.,  decomposition  of  the  fluid  to  be  injected 
(growth  of  fungi,  &c.),  excessive  quantity  of 
fluid  injected,  inflammation  being  set  up  by 
simple  tension.  (6)  Injection  into  a  vein, 
and  consequent  toxic  symptoms  from  too 
rapid  absorption  of  drug.  These  can  all  be 
avoided  by  ordinary  attention. 

B.  Operation  for  Interstitial  Injection 
to  check  New  Groivths. —  Tumour  to  be 
cleansed,  pedicle  to  be  constricted,  if  pos¬ 
sible,  during  and  for  a  short  time  after  in¬ 
jection.  The  needle  is  to  be  thrust  deeply 
into  the  substance  of  the  growth,  the  skin 
having  previously  been  drawn  aside  to 
ensure  a  valvular  guard  to  the  puncture  in 
the  growth.  Points  to  be  noted  are — 

(1)  Avoidance  of  vessels ;  accurate  fill¬ 
ing  of  syringe  ;  thrusting  the  needle  in  first, 
and  waiting  to  see  (by  flow  of  blood  through 
it  or  not)  whether  it  may  chance  to  have 
penetrated  a  large  blood-vessel;  injection 
to  be  slow  ;  quantity  of  fluid  to  be  small  at 
first  sitting,  viz.  up  to  f 3 j . ,  or  less  if  in  such 
a  position  as  the  tonsil,  &c. 

(2)  Accidents  are — (a)  Inflammatory  | 
disturbance,  to  be  treated  in  the  ordinary 
way;  (6)  injection  into  a  vein,  which  may 
be  fatal ;  this  event  to  be  avoided  by  ob¬ 
serving  the  flow  of  blood  from  the  needle, 
as  just  detailed. 

C.  Operation  for  Checking  Spread  of 
Acute  Specific  Diseases. — (a)  To  check 
spreading  inflammation,  such  as  erysipelas, 
hospital  gangrene,  traumatic  gangrene,  &c., 
inject  beneath  skin  (in  cases  of  gangrene, 
deep  injection  must  be  made  as  well)  \  inch 
or  about  1*5  cm.  in  front  of  the  red  margin 
of  inflammation,  at  points  about  inch  or 

1  centimetre  apart,  5-10  minims  or  about 

2  cm.  of  fluid.  ( See  table.)  Has  also  been 
used  (with  very  concentrated  fluids)  in 
malignant  pustule. 

Special  modes  of  injection  are  referred 
to  under  the  various  drugs  employed. 

The  drugs  given  are  all  soluble  either 
directly  in  water  or  glycerine  and  wrater,  or 
in  water  when  they  are  in  the  form  of  salts 
- — e.g.  sulphates,  &c.  Victor  Horsley. 


HYPOPIUM.  Pus  in  the  anterior 
chamber  of  the  eye.  See  Hypopyon. 

HYPOPYON  denotes  a  collection  of 
pus  in  the  anterior  chamber  of  the  eyeball. 
It  is  distinguished  from  Onyx,  which  is 
an  infiltration  of  pus  into  the  lower  part 
of  the  cornea,  by  being  movable  and  shift¬ 
ing  its  position  with  the  movements  of  the 
head,  so  as  to  gravitate  to  the  most  depen¬ 
dent  part  of  the  chamber.  Its  Latin  form 
is  hypopium.  See  Cornea,  Inflammation 
of  the  ;  Iris,  Diseases  of  the. 

J.  Tweedy. 

HYPOSPADIAS.— This  deformity  of 
the  male  generative  organs  is  one  common 
enough  to  attract  the  attention  of  most 
surgeons  in  practice,  and  is  sometimes  dis¬ 
tressing  enough  to  justify  and  even  to  call 
for  persevering  attempts  to  relieve  it.  It 
has  been  the  fortune  of  the  writer  to  see 
a  great  number  of  these  cases  during  the 
last  twenty  years.  The  larger  proportion 
of  them  have  been  comparatively  slight 
cases,  characterised  only  by  an  absence 
or  a  bifurcation  of  the  frsenum  preputii. 
Usually,  absence  of  a  true  meatus  urinarius, 
and  a  backward  position  of  the  urethral 
opening,  varying  from  a  quarter  to  half  an 
inch,  were  associated  with  this  condition  of 
the  prepuce.  In  all  cases,  a  deficiency  of 
the  prepuce  at  the  under  part  of  the  glans 
penis  is  evident.  In  most,  the  prepuce  is, 
on  the  other  hand,  redundant  upon  the 
dorsum  of  the  penis.  This  redundancy,  in 
many  forms  of  the  malformation,  assumes  a 
shape  somewhat  similar  to  a  hood  or  cowl, 
concealing  the  glans  penis  as  seen  from 
above  and  in  front.  At  the  sides  of  the 
corona  glandis  it  slopes  off,  and  is  lost  on 
the  skin  of  the  penis  at  the  side  of  the 
urethra,  so  that  the  frsenum  preputii  is  split 
like  a  hare -lip. 

In  most  of  the  severer  cases,  the  body 
of  the  penis,  near  the  glans,  presents  a 
decided  downward  curve,  always  more 
evident  during  the  state  of  erection.  In 
some  cases,  the  curve  thus  increased  during 
erection  becomes  an  obstacle  to  coition, 
even  without  any  extremely  backward 
position  of  the  meatus.  In  such  cases,  the 
penis  as  an  organ  of  micturition  is  efficient, 
but  as  an  instrument  of  coition  is  not  so. 
The  curve  depends,  in  all  the  instances 
the  writer  has  met  with,  upon  the  pre¬ 
sence  of  a  rigid  band  of  fibrous  tissue, 
forming  the  under  surface  of  the  corpora 
cavernosa.  This  band  (which  is  apparently 
the  result  of  an  attempt  to  repair  or  sup¬ 
plement  the  deficient  development  of  the 
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corpus  spongiosum  of  the  urethra)  being 
devoid  of  erectile  tissue,  does  not  accom¬ 
modate  itself  to  the  changing  hulk  of  the 
corpora  cavernosa  during  erection,  and,  by 
its  passive  resistance,  causes  the  downward 
curve  of  the  penis  peculiar  to  these  cases. 

In  all  the  cases  met  with  by  the  writer, 
the  urethra  has  been  more  or  less  deficient 
in  the  proper  development  of  its  enclosing 
sheath  of  erectile  tissue,  the  prolongation 
forward  of  the  corpus  spongiosum.  Its 
walls  are  usually  formed  of  mucous  mem¬ 
brane,  invested  by  a  thin  layer  of  fibrous 
tissue,  which  lies  under  a  delicate  and  fine 
skin,  and  is  a  prolongation  of  the  fibrous 
investment  of  the  erectile  tissue  forming 
the  bulb  of  the  corpus  spongiosum  penis. 
The  fossa  navicularis  is  usually  imperfect 
or  entirely  absent.  The  meatus  urinarius 
is  a  transverse  slit,  forming  a  valvular 
aperture  more  or  less  contracted,  and 
sometimes  admitting  only  a  fine  probe. 
It  may  be  the  cause  of  a  difficulty  in  mic¬ 
turition  and  trouble  soon  after  birth.  The 
opening  varies  in  its  position,  being  from 
a  quarter  of  an  inch  or  so  posterior  to  its 
normal  site,  or  extending  to  the  base  of  the 
penis  at  the  junction  of  the  scrotum  with 
the  skin  covering  the  penis,  or  even  into  the 
perineum  beyond  the  scrotum.  Frequently 
there  is  seen  at  the  base  of  the  penis  a  sort  of 
navicular  depression,  indicating  the  abrupt 
termination  of  the  bulb  of  the  penis,  even 
when  the  urethral  aperture  is  placed  con¬ 
siderably  anterior  to  it.  Between  this 
depression  and  the  actual  opening  the 
urethra  in  these  cases  is  covered  by  a  thin 
membranous  skin,  in  addition  to  its  mucous 
and  fibrous  investment.  The  skin  on  the 
under  surface  of  the  penis  is  generally  thin 
and  imperfectly  developed,  and  often  looks 
like  an  old  cicatrix.  In  one  remarkable 
case  of  the  writer’s,  occurring  in  a  young 
and  vigorous  man  of  the  age  of  eighteen, 
this  depression  at  the  root  of  the  penis  was 
very  marked,  the  urethra  being,  however, 
completed  nearly  as  far  as  its  normal 
termination  by  a  thinner  and  finer  skin. 
Although  the  urethra  in  this  case  was 
completed,  and  tolerably  efficient  as  a  mic¬ 
turating  channel,  the  fibrous  bands  on  each 
side  of  the  urethra  previously  described 
were  so  thick  and  rigid  that,  when 
erect,  the  penis  behind  the  corona  glandis 
was  bent  almost  double  by  their  resisting 
action,  so  as  to  render  coition  quite  im¬ 
possible. 

In  a  certain  proportion  of  cases  this 
deformity  assumes  a  still  more  remark¬ 
able  character.  The  cleft  is  continued 
backwards  through  the  scrotum  and  into 


the  perineum,  separating  the  two  halves  of 
the  scrotum  into  two  labia,  similar  to  the 
labia  majora  of  the  female.  Each  of  the 
labia,  however,  is  rather  fuller,  broader,  and 
more  pronounced  than  in  most  female 
children,  and  usually  contains  a  testicle  in 
a  more  or  less  perfect  state  of  development. 
The  urethral  groove  is  continued  backward 
through  the  anterior  half  of  the  perineum, 
completely  severing  the  two  halves  of  the 
corpus  spongiosum,  and  ending  at  the 
membranous  portion  of  the  urethra  in  a 
distinct  fourchette,  resembling  that  of  the 
vagina  in  the  female.  Often,  in  these  cases, 
there  is  a  prominent  valve -like  formation 
of  a  crescentic  shape,  somewhat  similar 
to  the  virgin  hymen,  and  still  further 
increasing  the  resemblance  to  the  female. 
When  this  condition  is  accompanied  by 
an  imperfect  evolution  and  non-descent 
of  the  testicle,  the  resemblance  is  so 
close  as  to  afford  a  real  excuse  for  the 
common  mistake  as  to  the  sex  of  the  in¬ 
dividual. 

Some  of  these  individuals,  in  whom  the 
testes,  although  present  in  the  upper  part 
of  the  labia,  are  small  and  ill-developed, 
have  been  mistaken  for  females  in  whom 
the  ovaries  have  been  drawn  down  into 
the  labia.  Many  such  cases  are  recorded. 
The  author,  however,  considers  that  all,  or 
nearly  all,  these  persons  have  been  really 
males.  He  has  never  seen  one  in  whom 
the  evidence  has  been  unmistakably  in 
favour  of  a  really  feminine  condition. 
They  are  never,  so  far  as  he  has  seen, 
provided  with  a  vaginal  canal,  distinct  and 
separate  from  the  urethral  one,  and  the 
uterus  is  altogether  absent,  the  prostate 
often  doing  duty  as  a  witness  in  evidence 
of  that  organ.  The  diagnostic  signs  most 
to  be  depended  on  are  the  absence  of  both 
vagina  and  uterus,  on  examination  by  the 
finger  per  anum,  with  a  sound  passed 
through  the  urethra  into  the  bladder ;  and 
the  passage  of  the  urine  through  the  open¬ 
ing  which  has  the  external  appearance  of 
a  vagina. 

The  family  history  of  cases  of  hypo¬ 
spadias  usually  shows,  like  that  of  hare -lip, 
cleft  palate,  ectopia  vesicas  and  epispadias, 
and  other  deformities  resulting  from  de¬ 
ficient  evolution  or  arrest  of  development, 
a  distinctly  hereditary  tendency.  In  many 
families  of  boys,  some  degree  of  the  de¬ 
formity  may  be  observed  in  more  than  one, 
and  although  the  difficulties  of  ascertaining 
the  atavic  peculiarity  in  such  cases  are 
great,  from  the  peculiar  position  and  obscure 
indications  of  the  slighter  cases  of  the  de¬ 
formity,  enough  can  often  be  gathered  to 
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show  that  there  is  a  family  proclivity.  In 
extreme  cases  only  is  it  the  cause  of  im¬ 
potence,  and  thus  the  race  is  continued  so 
long  as  the  less  serious  results  only  are 
present  in  the  individual  bearer  of  the 
peculiarity.  Some  curious  and  valuable 
evidences  of  this  are  given  by  Mr.  A. 
Lingard  in  the  Lancet  of  April  19,  1884. 

Treatment. — The  slighter  cases  of  hy¬ 
pospadias,  in  which  the  deformity  is  con¬ 
fined  to  the  prepuce,  fraenum,  and  fossa 
navicularis,  the  penis  serving  more  or  less 
perfectly  to  carry  the  urine  away  from  the 
clothes  in  micturition,  may  with  great  pro¬ 
priety  be  left  alone.  No  attempt  should 
be  made  to  improve  the  slight  deformity, 
which  is  by  no  means  conspicuous.  In 
more  severe  cases,  where  the  urethra  is  open 
to  the  extent  of  its  anterior  half,  the  writer 
has  succeeded  in  carrying  forward  the 
urethral  tube  to  the  end  of  the  penis  by 
transplanting  the  redundant  dorsal  portion 
of  the  hood-like  prepuce,  making  a  trans¬ 
verse  incision  or  button-hole  close  to  the 
coronal  groove  on  the  dorsum,  and  passing 
the  glans  penis  through  the  aperture.  The 
under  surface  of  the  penis  was  denuded  of 
skin  by  turning  over  the  urethral  groove 
two  lateral  flaps,  reversed,  with  the  skin 
surface  turned  to  the  urethra,  and  reaching 
as  far  back  as  the  groove  extends  along  the 
urethra.  These  were  stitched  together  by 
a  continuous  or  glover’s  suture  of  fine  car- 
bolised  catgut.  The  transplanted  dorsal 
hood  was  then  split  up  into  two  layers  at 
the  cut  edge,  which  was  opened  and  sjjread 
out  over  the  raw  surface  of  the  reversed 
urethral  flaps,  and  stitched  to  the  edges 
by  closely  applied  sutures  of  fine  silver 
wire.  At  first,  the  transplanted  prepuce 
looked  rather  lumpy,  but  this  was  soon 
diminished  by  the  subsequent  contraction, 
and  served  well  the  purpose  of  conducting 
the  urine  so  as  to  make  a  definite  and 
compact  stream,  clearing  the  clothes  of  the 
patient. 

When  the  deformity  extends  as  far  back 
as  the  scrotum,  it  is  usually  necessary  to  take 
a  flap  from  the  front  part  of  the  scrotal 
integument,  to  eke  out  the  deficiency  of  the 
prepuce,  and  to  cover,  when  transplanted,  the 
wdiole  of  the  penile  urethra.  These  cases 
usually  give  more  trouble  to  cover  the 
urethral  groove,  an  imperfect  union  of  the 
reflected  and  transposed  flaps  often  result¬ 
ing.  They  are  still  further  complicated  by 
the  chordee  or  downward  curvature  of  the 
penis  during  erection,  resulting  from  the 
more  complete  arrest  of  development  of  the 
corpus  spongiosum  urethrae.  They  usually 
require  operations  for  the  cure  of  the 


chordee  previously  to  the  attempt  to  cover 
the  urethra. 

The  writer  has,  in  some  cases,  succeeded 
in  diminishing  to  a  great  extent  the  degree 
of  the  downward  curvature  of  the  penis 
when  erect,  by  making  numerous  trans¬ 
verse  subcutaneous  sections  of  the  hardened 
and  thickened  tissues  on  each  side  of  the 
urethral  groove,  and  keeping  the  penis 
strapped  upon  a  couple  of  thin  metal  splints 
covered  with  red  rubber.  The  splints  used 
were  curved  slightly  in  the  opposite  direc¬ 
tion  to  the  penis,  so  as  to  keep  the  latter 
upon  a  slightly  convex  surface.  They  were 
held  on  by  india-rubber  bands,  which  could 
easily  be  removed  for  the  purpose  of  mic¬ 
turition.  Two  or  three  minor  operations 
were  usually  required  to  obtain  the  best 
possible  results.  The  cases,  in  which  the 
imperfection  of  development  is  so  great  as 
to  leave  the  genital  organs  in  a  condition 
resembling  that  of  the  female  sex,  require 
more  extensive  operations,  but  these  are 
usually  more  directly  and  completely  suc¬ 
cessful  than  those  last  described. 

The  result  in  the  last  case  operated  on 
by  the  writer,  six  months  ago,  was  more  than 
usually  favourable.  It  occurred  in  a  young 
man  about  twenty-one  years  of  age  who, 
up  to  the  age  of  eighteen,  had  been  trained 
and  dressed  as  a  female.  It  was  not  until 
the  voice  changed  and  the  appearance  of  a 
beard  and  whiskers  that  suspicions  were 
aroused  as  to  his  real  sex.  The  penis  was 
about  the  size  of  that  of  a  boy  of  ten  years, 
and  the  glans  fairly  formed  and  developed, 
but  imperforate.  The  urethra  was  open  as 
far  as  the  perineum,  the  scrotum  split  into 
two  labia  majora,  in  each  of  which  an  oval, 
very  movable,  testis  could  be  felt.  When 
pressed  upon,  these  gave  to  the  patient  the 
testicular  sensation  felt  by  a  male  subject. 
At  the  posterior  extremity  of  the  urethral 
groove  was  a  lunate d  fold,  with  the  general 
appearance  of  the  fourchette  and  hymen. 
The  aperture  leading  to  the  bladder  was 
rather  larger  than  the  diameter  of  the  pro¬ 
static  and  membranous  urethra  in  a  male 
of  that  age,  but  the  compressors  of  the 
urethra  were  present,  and  acted  completely 
in  the  retention  of  the  urine.  The  urine 
escaped  in  a  diffuse  stream  from  the  orifice, 
and  the  patient  was  obliged  to  sit  down 
like  a  female  to  pass  the  water  with  com¬ 
fort.  On  examination  per  anum  no  uterus 
or  vagina  could  be  felt,  but  the  prostate, 
traversed  by  the  sound  when  introduced, 
could  be  distinctly  made  out.  The  nymphae 
were  fairly  represented  by  the  folds  of  the 
split  prepuce.  An  attempt  was  first  made, 
by  paring  these  folds  and  the  sides  of  the 
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urethra  down  to  the  perineum,  to  unite  them 
simply  in  the  median  line  over  a  gum  elastic 
catheter,  by  the  use  of  thin  silver  wire 
sutures  closely  applied.  This  plan,  how¬ 
ever,  totally  failed.  A  second  operation 
was  more  successful. 

This  consisted  in  dissecting  up  each  of 
the  halves  of  the  scrotum  freely,  along  the 
whole  length  of  the  sexual  opening,  laying 
down  one  flap,  reversed,  upon  the  urethral 
groove  (denuded  of  skin  on  each  side),  and 
placing  upon  its  raw  surface  the  raw  surface 
of  the  other  side  by  the  plan  of  reversed 
and  superimposed  flaps  described  under 
Epispadias:  see  Ectopia  Vesicle  and  Epi¬ 
spadias.  These  were  closely  stitched  together 
with  a  large  number  of  silver  wire  sutures, 
which  were  kept  in  for  several  weeks  until 
the  flaps  were  firmly  grown  together. 
Some  straggling  hairs,  growing  from  the 
skin  surface  of  the  reversed  flap,  were 
destroyed  by  the  application  of  a  drop  of 
strong  nitric  acid  applied  to  the  root  of  each 
hair,  which  removed  them  before  the  prin¬ 
cipal  operation  was  done.  The  union  took 
place  all  the  way  up  to  the  glans  penis, 


forming  a  very  perfect  substitute  for  the 
lower  urethral  wall. 

The  patient  could  pass  his  water  over 
the  clothes  in  a  very  fair  stream,  with  some 
dribbling  towards  the  end  of  micturition. 
The  testes  remained  in  the  folds  of  the 
scrotum  on  each  side  of  the  perineum,  and 
gave  no  trouble.  The  whole  appearance  of 
the  genitals  now  left  little  doubt  as  to  the 
sex  of  the  patient. 

Operations  of  the  kind  just  described 
require  on  the  part  of  the  patient  much 
confidence  and  some  powers  of  endurance ; 
and  on  that  of  the  surgeon  much  previous 
consideration,  ingenuity,  and  fertility  of 
resource.  Repeated  attempts  will  often 
succeed  in  the  long  run,  when  the  case 
appears  to  be  hopelessly  incurable.  With 
care  and  caution  in  arranging  the  opera¬ 
tion,  the  patient  need  rarely  be  left  in  at 
worse,  even  if  he  do  not  attain  to  a  better, 
condition  through  the  efforts  of  the  surgeon. 

John  Wood. 

HYSTERECTOMY.  See  Uterus,  Ex¬ 
tirpation  of  the. 


ICHTHYOSIS.  —Definition. — A  gene¬ 
ral  disease  of  congenital  origin,  characterised 
by  extreme  dryness  of  the  skin,  and  more 
or  less  development  of  scales,  epidermal 
plates,  or  warty-looking  growths. 

Etiology. — The  disease  is  due  to  some 
congenital  defect  in  the  cutis,  and  is  heredi¬ 
tary  in  many  cases,  but  by  no  means  in 
all  The  heredity  may  be  direct,  may  skip 
a  generation,  or  may  be  through  a  lateral 
branch.  Sometimes,  only  one  child  in  a  large 
family  will  have  it ;  at  another,  several 
children  in  the  family,  often  keeping  to  the 
same  sex,  which  may  be  either  the  same  or 
the  opposite  to  that  of  the  affected  parent ; 
but,  taken  as  a  whole,  both  sexes  and  all 
classes  are  equally  liable  to  it.  There  is  no 
other  known  cause  for  the  congenital  affec¬ 
tion,  but  a  local  condition  resembling  I. 
simplex  is  sometimes  seen  after  injuries  or 
disease  of  nerves.  Epidermal  and  papillary 
hypertrophy  is  also  seen  sometimes  in 
chronic  inflammatory  conditions  looking 
like  ichthyosis,  but  these  are  referable  to 
elephantiasis  arabum. 

Varieties. — Ichthyosis,  in  one  or  other 
of  its  forms,  is  a  fairly  common  disease,  but 


varies  immensely  in  its  development.  Three 
clinical  types  may  be  recognised  :  the  first 
two  are  general,  and  are  called  xeroderma 
and  ichthyosis  simplex ;  the  third,  ichthy¬ 
osis  hystrix  or  hystricismus,  is  usually  more 
or  less  localised.  All  of  these  varieties  are 
congenital.  The  two  general  forms  are  not 
really  distinct,  the  milder  form  being  con¬ 
nected  by  every  -gradation  with  the  more 
severe,  but  their  separate  consideration 
makes  the  clinical  description  clearer. 

Symptoms. — Xeroderma  is  the  com¬ 
monest  and  mildest  form  ;  in  it  the  skin  is 
dry,  rough,  and  dirty-looking,  with  the  na¬ 
tural  lines  more  marked  than  usual  from 
the  thickening  of  the  epidermis  ;  the  rough¬ 
ness  is  produced  by  slight  furfuraceous  scaly  - 
ness,  and  also  by  the  prominence  of  the 
hair-follicles  due  to  the  condition  known  as 
keratosis  pilaris,  which  is  always  present, 
often  in  a  high  degree,  on  the  extensor  sur¬ 
face  of  the  limbs  and  trunk. 

In  ichthyosis  simplex  the  whole  surface 
has  a  tessellated  appearance,  from  being 
covered  with  large,  angular,  dirty-white, 
finely  corrugated,  papery  scales,  which  are 
adherent,  and  therefore  slightly  depressed  in 
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the  centre  (I.  scntellata  of  Schonlein),  while 
the  edges  are  detached,  transparent,  and 
shining  (I.  nacree  of  Alibert,  or  I.  nitida). 
This  and  the  following  variations  are  often 
best  seen  on  the  leg,  where  the  surface  is 
frequently  glistening  above,  with  thicker 
scales  below.  In  still  higher  grades,  the 
scales  adhere  together  to  form  thin  plates, 
and  being  of  a  green  tint  look  something 
like  a  serpent’s  skin  (I.  serpentina)  ;  when 
there  are  still  thicker  plates  the  appearance 
of  a  crocodile’s  hide  is  produced  (Sauro- 
derma).  The  older  the  plates,  the  darker 
they  become,  so  that  they  may  vary  from 
an  olive  green  to  black  (I.  nigricans).  A  form 
of  seborrhcea  is  sometimes  called  I.  sebacea. 
"While  all  these  fanciful  names  are  to  be 
met  with  in  literature,  and  are  therefore 
explained,  their  use  should  be  avoided  as 
they  only  produce  confusion.  These  ex¬ 
treme  conditions  are  rarely  extensive,  and 
only  occupy  certain  regions,  a  milder  form 
prevailing  elsewhere. 

Although  a  general  disease,  it  is  unequal 
in  its  severity  in  different  regions,  and  is 
always  more  developed  on  the  extensor  sur¬ 
faces,  especially  over  the  tips  of  the  elbows 
and  knees  and  just  above  the  ankles,  where  it 
may  attain  to  the  higher  condition  of  warty 
growths  or  plates,  even  when  the  disease 
is  moderate  elsewhere  ;  on  the  other  hand, 
the  flexures  are  comparatively  free,  often 
appearing  quite  normal.  The  palms  and 
soles  are  often  not  much  affected,  except  in 
the  worst  cases,  but  are  nearly  always 
harder  and  smoother  from  the  absence  of 
the  smaller  natural  lines  ;  the  limbs  are 
worse  than  the  trunk,  and  the  legs  than  the 
arms.  The  nails  may  be  pitted  and  brittle, 
the  hair  is  dry  and  harsh,  and  the  scalp 
branny,  while  the  face,  though  relatively 
less  affected,  is  rough,  and  very  often 
eczematous.  In  bad  cases,  there  may  be 
ectropion  from  contraction  of  the  dry 
skin. 

Itching  is  frequently  experienced,  es¬ 
pecially  when  the  clothes  are  taken  off,  but 
it  is  never  severe  unless  eczema  is  pre¬ 
sent,  to  which  the  ichthyotic  skin  is  very 
liable  when  exposed  to  cold,  which  may 
also  produce  painful  fissures  or  chaps.  The 
fully  developed  ichthyotic  skin  does  not 
perspire  sensibly,  but  some  sweat  may  be 
seen  in  the  flexures,  especially  the  axillae, 
and  occasionally  on  the  palms,  soles,  and 
face  ;  the  patients  feel  much  relieved  by  it, 
and  their  condition  is  usually  notably  ame¬ 
liorated  in  the  summer. 

Ichthyosis  hystrix  differs  in  so  many 
ways  from  the  other  forms,  that  many  re¬ 
gard  it  as  a  totally  different  affection,  but 


there  are  connecting  links  with  the  com¬ 
moner  forms. 

It  is  never  general,  though  it  may  be 
widely  distributed,  and  occasionally  certain 
parts  may  be  in  the  hystrix  condition,  while 
the  rest  of  the  skin  may  be  xerodermatous  ; 
but  in  the  majority  of  cases  the  intermediate 
skin  is  quite  healthy.  Moreover,  it  is  seldom 
symmetrical  and  is  often  unilateral — some¬ 
times  sharply  limited  on  the  trunk  by  the 
median  line — and  frequently  recognisably 
distributed  in  the  course  of  the  cutaneous 
nerves ;  hence  it  is  usual  to  see  it  in  lines 
running  longitudinally  on  the  limbs  and 
transversely  on  the  trunk,  while  the  face  is 
rarely  affected,  and  then  in  a  minor  degree  ; 
in  other  cases  the  nerve- distribution  cannot 
be  traced. 

The  lesions  vary  from  a  small  pin-point¬ 
sized  papillary  growth,  covered  with  a  homy 
cap  which  forms  a  nail-head-like  promi¬ 
nence  on  the  skin,  up  to  warty  or  dark 
greenish,  vertically  striated,  horny  masses, 
with  a  wide  base  and  truncated  conical 
shape  like  limpet  shells,  projecting  half  an 
inch  or  more  above  the  surface ;  when  the 
horny  part  is  soaked  or  pulled  off,  hyper¬ 
trophied  papillae  are  brought  into  view. 

Inconvenience  is  only  experienced  when 
the  growths  are  in  awkward  positions,  such 
as  the  palms  and  soles,  on  which  they  are 
common,  or  when  the  horny  tops  are  torn 
off  too  roughly  by  catching  in  the  clothes, 
&c. ;  but  they  are  often  shed  spontaneously 
without  any  pain.  Mental  weakness  is  some¬ 
times  associated  with  very  extensive  cases 
of  I.  hystrix,  and  asthma  is  said  to  be 
more  frequent  among  ichthyotic  patients. 
In  a  unique  unilateral  case  of  Dr.  Church’s 
the  mucous  membrane  of  the  cheek,  soft 
palate,  and  tongue  was  affected  on  the 
same  side ;  but  for  this  exception  it  might 
be  said  that  ichthyosis  never  affects  the 
mucous  membranes,  the  so-called  ‘  ichthyo¬ 
sis  linguae  ’  being  an  acquired  affection  of  a 
totally  different  origin. 

Course. — Although  doubtless  congenital, 
the  skin  does  not  usually  show  any  abnor¬ 
mality  for  some  weeks  or  months  after  birth, 
though  a  few  cases  have  been  born  with  it ; 
while  the  higher  grades  are  not  attained  to 
before  the  second  year  or  later.  This  does 
not  apply  to  I.  hystrix,  which  develops 
sometimes  quite  early,  and  even  at  birth 
may  show  some  signs  of  its  presence.  The 
disease  tends,  on  the  whole,  to  get  gradually 
worse  rather  than  better  as  the  patient 
grows  up,  though  there  may  be  some  re¬ 
missions  according  to  the  season  and  to  the 
amount  of  attention  given  to  the  skin. 
After  full  adult  age  is  reached,  some  im- 
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provement  appears  to  take  place  in  cases  of 
moderate  severity. 

Pathology  and  Morbid  Anatomy. — 
There  is  evidently  some  congenital  defect 
in  the  development  of  the  cutis,  chiefly  of 
the  epidermal  layer ;  this  is  saying  little, 
hut  we  are  unable  at  present  to  go  fur¬ 
ther. 

The  morbid  anatomy  of  ichthyosis  sim¬ 
plex  has  not  yet  been  made  out ;  that  of 
I.  hystrix  has  been  investigated  by  Kaposi 
and  the  author.  The  author’s  observations 
are  here  given  : — In  a  horny  growth  the 
papillae  and  their  vessels  are  much  enlarged, 
the  Malpighian  cells  adjacent  to  the  papillae 
being  normal,  but  instead  of  the  intermediate 
layers  of  cells  which  in  health  fill  or,  so  to 
speak,  level  up  the  inter -papillary  spaces 
and  so  form  a  nearly  plane  surface  on 
which  the  horny  layers  rest,  the  strata  of 
horny  cells  dip  deeply  down  into  the  inter- 
papillary  spaces ;  so  that  the  hyperplastic 
corneous  layer  follows  the  outline  of  the 
papillary  layer,  with  a  comparatively  thin 
layer  of  rete  cells  intervening,  in  this  par¬ 
ticular  differing  from  ordinary  warts. 

Diagnosis. — The  diagnosis  seldom  pre¬ 
sents  difficulties.  The  disease  dating  back 
from  a  few  months  after  birth  ;  the  general 
distribution  ;  the  dry,  rough  skin  of  xero¬ 
derma,  the  scales  and  plates  of  I.  simplex,  and 
the  warty  growths  and  nerve -distribution  of 
I.  hystrix  are  so  characteristic  as  to  leave 
no  room  for  error,  and  the  date  of  its  onset 
will  distinguish  it  from  those  secondary 
local  conditions  which  resemble  the  con¬ 
genital  cases.  When,  however,  extensive 
eczema  complicates  xeroderma,  there  is  a 
great  resemblance  to  prurigo,  the  more  so  as 
prurigo  also  commences  in  the  first  year  of 
life  ;  but  the  date  of  the  onset  of  the  eczema, 
the  absence  of  prurigo  papules  and  the  en¬ 
larged  glands,  together  with  the  result  of 
treatment,  will  get  over  the  difficulty. 

Prognosis. — The  prognosis  is  decidedly 
bad  for  its  curability.  Temporary  amelio¬ 
ration  can  always  be  afforded  in  I.  simplex, 
and,  if  the  patient  will  take  the  daily  trouble, 
the  skin  can  be  kept  supple  and  free  from 
discomfort.  In  very  mild  cases,  steady  per¬ 
severance  for  years  with  judicious  treat¬ 
ment  has  effected  a  cure.  I.  hystrix  is 
very  hopeless  as  a  rule,  but  a  permanent 
removal  of  the  growths,  where  the  develop¬ 
ment  has  not  been  very  great,  may  some¬ 
times  be  effected. 

Treatment. — This  must  be  directed  to 
removing  the  scales,  and  then  making  and 
keeping  the  skin  pliable. 

The  first  indication  is  best  fulfilled  by 
alkaline  and  bran  baths,  and  friction  in  the 


baths,  preceded,  in  bad  cases,  by  soft-soap 
inunctions  ;  the  removal  of  the  scales  must 
be  followed  by  inunctions  of  glycerine  oint¬ 
ment  or  lotions,  and  animal  and  vegetable 
fats,  vaseline  or  other  petroleum  fats. 
Almost  any  fat  will  do,  such  as  lard,  cold 
cream,  neat’s-foot,  olive,  and  almond  oils,  or 
cod-liver  oil ;  the  last  is  very  effectual,  but 
too  disagreable.  Kaposi  speaks  very  strongly 
in  favour  of  a  5  per  cent,  napthol  ointment, 
in  conjunction  with  napthol  soap.  Which¬ 
ever  is  selected  should  be  well  rubbed  in 
twice  a  day  at  first ;  but  glycerine  lotion  will 
be  found  the  most  convenient  application 
for  the  face  and  hands,  in  the  strength  of  1 
to  10.  Steady  employment  of  these  appli¬ 
cations  will  soon  render  the  skin  quite 
smooth  and  supple,  and  the  patient  will 
seem  to  be  quite  cured ;  but  this  state  can 
only  be  maintained  by  inunctions  two  or 
three  times  a  week  and  frequent  baths,  or 
the  disease  will  very  soon  return,  and  only 
requires  time  to  resume  its  former  severity. 
Eczema  as  a  complication  requires  treat¬ 
ment  appropriate  to  that  condition ;  callosi¬ 
ties  can  be  softened  by  strong  potash  lotions 
(1  to  2)  or  continuous  applications  of  soft 
soap  or  salicylic  acid  plaster.  The  larger 
growths  of  I.  hystrix  should  only  be  inter¬ 
fered  with  if  they  are  in  inconvenient  posi¬ 
tions,  and  can  then  be  excised  or  scraped 
with  a  sharp  spoon. 

The  smaller  papillary  growths  may  be 
removed  by  the  continuous  application  of 
tar  ointment,  and  though  many  of  them  re¬ 
turn,  some  will  be  permanently  removed. 
A  pleasanter  application,  and  one  which  has 
been  more  successful  than  tar  in  the  hands 
of  the  author,  is  to  paint  the  growths,  after 
removing  the  horny  caps,  with  a  saturated 
solution  of  salicylic  acid  in  alcohol.  In¬ 
ternal  treatment  in  all  forms  is  absolutely 
useless.  H.  Radcliffe  Crocker. 

ILIAC  ABSCESS.  See  Psoas  Abscess. 

ILIAC  ANEURISM. — The  term  ‘  iliac 
aneurism  ’  is  applied  to  all  aneurismal  tu¬ 
mours  in  connection  with  the  common, 
external,  and  internal  iliac  arteries.  The 
disease  is  most  common  in  the  lower  part 
of  the  external  iliac  artery,  at  its  junction 
with  the  femoral  (‘inguinal  aneurism’). 
The  internal  iliac  is  rarely  affected. 

Etiology. — The  causes  are  those  of 
aneurism  in  general.  Syphilitic  disease  of 
the  vessels  appears,  however,  to  be  a  rela¬ 
tively  frequent  source  of  the  lesion,  while 
a  history  of  a  violent  strain,  as  in  lifting 
heavy  weights,  or  some  other  traumatic  in¬ 
fluence,  may  often  be  traced.  It  is  most 
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commonly  found  in  men,  and  about  the 
middle  period  of  life. 

Symptoms. — The  first  sign  usually  no¬ 
ticed  by  the  patient  is  the  appearance  of  a 
pulsating  tumour  in  some  part  of  the  iliac 
fossa,  in  the  course  of  the  common  or  ex¬ 
ternal  iliac  artery.  The  form  of  the  tumour 
is  generally  oval,  but,  when  encroaching 
upon  the  common  femoral,  it  may  present 
a  constriction  at  the  level  of  Poupart’s  liga¬ 
ment.  Thrill  and  bruit  are  distinct,  and 
the  latter  may  often  be  traced  for  a  con¬ 
siderable  distance  along  the  femoral  vessels. 
Pain  is  usually  slight  or  absent  in  the  deeper 
aneurisms,  owing  to  the  space  available  for 
the  expansion  of  the  tumour  without  inter¬ 
ference  with  important  structures ;  and 
hence  the  disease  may  reach  an  advanced 
stage,  or  the  sac  may  even  rupture,  while 
the  patient  is  still  unconscious  of  its  exist¬ 
ence. 

The  condition  mostly  terminates  by  the 
bursting  of  the  aneurism  either  internally 
or,  more  rarely,  externally.  In  a  recent 
case  published  by  Mr.  Gem,  the  haemor¬ 
rhage  took  place  into  the  bladder  {Lancet, 
Nov.  15,  1884).  Gangrene  of  the  limb  has 
been  recorded  in  one  instance. 

Diagnosis.  —  The  characters  of  the 
aneurism  are  generally  so  well  marked 
that  little  doubt  can  be  entertained  as  to 
its  nature.  There  are,  however,  two  com¬ 
paratively  rare  conditions  which  may  be 
mistaken  for  the  arterial  disease — namely, 
pulsating  tumour  of  the  ilium  and  glandular 
or  other  growths  in  contact  with  the  vessels. 

Pulsating  tumour  of  the  ilium  is  dis¬ 
tinguished  from  aneurism  :  (1)  by  the  extent 
and  position  of  the  area  of  the  growth, 
which  is  commonly  traceable  on  the  outer 
as  well  as  on  the  inner  surface  of  the  bone, 
and  external  to  the  course  of  the  arteries ; 
(2)  by  the  diffused  character  of  the  bruit, 
which  spreads  widely  over  the  iliac  fossa 
but  does  not  extend  along  the  course  of  the 
arteries  of  the  thigh;  (3)  by  the  absence 
of  the  comparative  enfeeblement  of  the 
femoral  pulse  observable  on  the  affected 
side  in  the  case  of  iliac  aneurism  ;  (4)  by 
the  possibility,  in  some  instances,  of  tracing 
the  pulsation  of  the  artery  by  the  side  of 
the  tumour. 

A  group  of  cancerous  glands  in  the 
pelvis,  compressing  the  three  iliac  arteries, 
has  been  known  in  one  case,  recorded  by 
Mr.  C.  H.  Moore,  to  cause  symptoms  so 
closely  resembling  those  of  iliac  aneurism 
that  the  common  iliac  artery  was  ligatured, 
and  the  real  condition  was  not  discovered 
until  the  post-mortem  examination  {Med. 
Chir.  Trans.,  vol.  xxxv.). 


In  rare  cases,  an  aneurism  of  the  ab¬ 
dominal  aorta  may  descend  into  the  iliac 
fossa  even  as  low  as  the  groin,  as  in  an 
example  reported  by  Letenneur.  Arterio¬ 
venous  aneurisms  of  the  iliac  fossa  are  ex¬ 
tremely  rare,  only  two  cases  having  been 
narrated. 

Treatment. — The  cure  of  iliac  aneurism 
has  been  attempted  (1)  by  compression  ap¬ 
plied  to  the  tumour  itself  or  to  the  vessels 
above  the  point  of  disease ;  (2)  by  ligature, 
both  distal  and  proximal ;  (3)  by  galvano- 
puncture  ;  and  (4)  by  injection  of  perchloride 
of  iron. 

1.  Compression. — Owing  to  the  position 
of  the  iliac  arteries  at  the  back  of  the  false 
pelvis,  the  application  of  pressure,  if  long- 
continued,  is  less  easily  tolerated  by  the 
patient  and  is  attended  with  more  difficulty 
and  danger,  than  in  the  case  of  compression 
of  vessels  in  the  extremities.  The  dangers 
attributed  to  the  operation  are  those  depen¬ 
dent  upon  the  contusion  of  the  peritoneum 
and  viscera  lying  in  front  of  the  vessel. 
It  has  even  been  questioned  by  Mr.  Holmes 
whether  the  measure  is  not  more  dangerous 
than  ligature  of  the  common  iliac  artery ; 
but  the  statistics,  for  which  we  are  in¬ 
debted  to  the  same  authority  {see  Lancet, 
Oct.  10,  1874),  do  not  lend  countenance  to 
this  view.  Of  ten  cases  of  compression  for 
iliac  and  ilio -femoral  aneurism,  seven  were 
cured.  In  the  other  three  instances  no  bene¬ 
ficial  effect  was  produced,  and  ligature  was 
subsequently  applied  (in  one  case  to  the 
abdominal  aorta)  with  fatal  results,  but  the 
unfortunate  termination  does  not  appear  to 
have  been  conduced  to  by  the  previous  treat¬ 
ment. 

The  compression  cannot  usually  be 
maintained  for  more  than  five  or  six  hours, 
even  with  the  aid  of  anaesthetics ;  but  in 
one  case  it  was  applied  for  over  ten  hours, 
and  was  crowned  with  success  just  as  the 
extreme  limits  of  tolerance  were  reached. 
Direct  compression  of  the  aneurism  by 
means  of  a  bandage,  associated  with  the 
application  of  ice,  was  tried  in  one  case  by 
Raynaud,  in  1835,  and  effected  a  complete 
cure. 

2.  Ligature. — Iliac  aneurism  has  been 
treated  by  proximal  deligation  of  the  ex¬ 
ternal  and  common  iliac  arteries  and  of  the 
abdominal  aorta ;  by  distal  ligature ;  and  by 
a  modification  of  the  operation  of  Antyllus. 

(a)  The  external  iliac  artery  has  been 
tied  many  times  for  aneurism  involving  the 
lower  part  of  this  vessel  and  the  upper  part 
of  the  femoral  artery.  Of  141  examples  of 
the  operation  collected  by  Rabe  and  Bar- 
well  (of  which  about  three -fourths  were 
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for  femoral  aneurisms),  31  terminated  fatally 
from  various  causes,  including  secondary 
haemorrhage  (15),  gangrene,  suppuration  of 
sac,  tetanus,  pyaemia,  &c. ;  but  there  is  good 
reason  to  believe  that  this  mortality  would 
be  largely  diminished  by  the  resources  of 
modern  surgery. 

(/3)  Ligature  of  the  common  iliac  artery 
was  first  employed  for  iliac  aneurism  by 
Valentine  Mott  in  1827,  and  has  since  been 
frequently  practised,  but  with  indifferent 
success.  Of  36  cases  collected  by  v.  Kum- 
mell,  only  9  survived  the  effects  of  the 
operation,  the  rest  (75  per  cent.)  dying  from 
secondary  haemorrhage,  peritonitis,  pyae¬ 
mia,  gangrene  of  the  limb,  and  other 
causes.  To  the  list  may  now  be  added 
a  successful  case  by  Stetter.  In  one  case 
recorded  by  Sands  the  patient  recovered 
at  the  expense  of  the  limb,  which  became 
gangrenous  after  the  operation.  The  re¬ 
sults  so  far  are  not  very  encouraging ;  but, 
as  remarked  by  Mr.  Holmes,  there  is  little 
doubt  that,  in  future,  the  procedure  will  be 
rendered  less  fatal  by  the  use  of  antiseptics 
and  drainage,  and  by  the  employment  of 
animal  ligatures. 

(•y)  Ligature  of  the  abdominal  aorta  is 
an  heroic  measure  that  has  hitherto  been 
uniformly  disastrous.  It  has  been  per¬ 
formed  seven  times,  including  one  case  of 
temporary  deligation,  the  operators  being 
Sir  Astley  Cooper,  James,  Murray,  Mon- 
teiro,  South,  M’Gfuire,  and  Stokes.  In  the 
case  of  Monteiro,  the  patient  did  not  die 
until  the  eleventh  day  after  the  operation, 
when  he  succumbed  to  hasmorrhage,  which 
was  afterwards  found  to  proceed  from  an 
aperture  in  the  artery  above  the  ligature. 
This  case,  although  ultimately  a  failure, 
may  be  regarded  as  a  proof  that  the  opera¬ 
tion  is  not  necessarily  fatal.  In  M'Guire’s 
case  the  left  ureter  was  included  in  the  loop. 

(8)  Ligature  on  the  distal  side  of  the 
tumour  has  been  performed  four  times,  in 
all  without  success. 

(e)  Ligature  of  the  artery  above  and 
below  the  sac,  followed  by  the  deligation  of 
the  internal  iliac,  which  appeared  to  com¬ 
municate  with  the  aneurism,  was  performed 
by  Syme  with  a  curative  result,  but  the 
operation  has  not  been  repeated. 

3.  Galvano -puncture  was  tried  by  the 
writer  in  1878  in  a  case  of  aneurism  of  the 
external  and  common  iliac.  The  patient, 
a  man  aged  35,  was  the  subject  of  mitral 
and  aortic  valvular  disease.  The  tumour, 
fusiform  in  shape,  and  about  the  size  of  a 
large  turkey’s  egg,  extended  downwards 
nearly  as  far  as  Poupart’s  ligament,  and 
was  in  process  of  rapid  development  during 


the  period  of  observation.  After  a  fruitless 
and  ill-borne  attempt  at  compression,  it 
was  determined  to  essay  gal vano -puncture 
in  preference  to  ligature  of  the  common 
iliac,  as  there  was  reason  to  believe  that 
the  coats  of  that  vessel  were  extensively 
diseased.  Two  needles,  connected  with  the 
positive  and  negative  poles  of  a  Stohrer’s 
battery  of  twenty  cells,  were  introduced 
into  the  lower  part  of  the  sac,  and  the 
current  was  maintained  for  three  minutes, 
after  which  the  needles  were  left  in  situ 
for  forty-eight  hours.  No  immediate  effects 
were  apparent,  but  at  the  end  of  the  second 
day  consolidation  had  evidently  begun,  and 
twenty-four  hours  later  the  impulse  was 
almost  imperceptible.  At  this  time  the 
patient  unfortunately  took  advantage  of 
the  temporary  absence  of  his  attendant, 
and  got  out  of  bed  to  avoid  the  use  of  the 
pan  ;  on  the  next  morning  the  pulsation 
was  again  distinct,  and  shortly  afterwards 
regained  its  original  force. 

In  cases  where  the  aneurism  is  super¬ 
ficial,  especially  in  the  ilio-femoral  form, 
the  use  of  galvano -puncture  in  association 
with  compression  would  probably  favour 
coagulation  in  a  marked  degree  without 
adding  sensibly  to  the  risks  of  pressure.  It 
is  suggested  that  well-insulated  gold  or  pla¬ 
tinum  needles,  one  or  more  in  connection 
with  each  pole,  be  introduced  into  the  cen¬ 
tre  of  the  tumour,  and  the  needles,  after  the 
discontinuance  of  the  current,  left  in  place 
for  forty-eight  hours  or  longer,  during  which 
period  the  galvanism  may  be  repeated  if 
necessary.  See  Electrolysis. 

4.  Injection  of  Per  chloride  of  Iron. — 
This  measure  was  adopted  in  the  case  just 
cited,  when  the  tumour  was  enlarging  with 
such  terrible  rapidity  that  rupture  appeared 
imminent.  A  drachm  of  diluted  liq.  ferri 
perchloridi  (1  in  4)  was  injected  into  the 
lower  part  of  the  sac,  while  the  common 
iliac  and  common  femoral  arteries  were 
firmly  compressed.  On  removal  of  the  pres¬ 
sure  thirty  minutes  after  the  operation,  the 
aneurism  was  found  completely  consoli¬ 
dated.  The  limb  was  powerless,  insensible 
to  touch  below  the  level  of  Scarpa’s  triangle, 
blanched,  cold,  and  pulseless,  but  there  were 
no  constitutional  effects  beyond  a  slight  and 
transient  shock.  The  extremity  remained 
in  the  same  condition  day  after  day ;  the 
temperature  was  reduced  by  several  de¬ 
grees,  and  no  indications  of  returning  cir¬ 
culation  could  be  detected ;  nevertheless 
signs  of  gangrene  were  equally  absent,  and 
the  health  of  the  patient  underwent  steady 
improvement.  The  sac  remained  solid,  but 
was  rather  hot  and  tender. 
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The  patient  was  kept  in  absolute  repose, 
■with  the  limb  slightly  Hexed  and  enveloped 
in  a  thick  covering  of  cotton  wool.  At  the 
end  of  ten  days,  the  area  of  sensibility  began 
to  extend  downwards,  reaching  nearly  as 
low  as  the  knee,  an  increase  of  the  local 
temperature  was  perceptible,  and  the  con¬ 
stitutional  condition  was  more  satisfactory 
than  at  any  time  since  admission.  On  the 
evening  of  the  sixteenth  day,  a  sudden  and 
apparently  causeless  change  took  place. 
The  patient  became  suddenly  collapsed,  and 
rapid  gangrene  set  in,  spreading  as  high  as 
the  hip.  The  extremity  was  amputated  at 
the  hip-joint  without  loss  of  blood,  and  the 
scanty  and  imperfectly  vitalised  flaps  were 
washed  with  a  strong  disinfectant  solution. 
As  a  result,  the  patient  rallied  to  a  great 
extent  from  his  prostration,  and  for  a  time 
appeared  to  struggle  for  life  with  some 
prospect  of  success ;  but  his  powers  were 
insufficient  to  support  the  profuse  drain 
which  ensued  at  the  seat  of  operation,  and 
he  died  of  exhaustion  ten  days  after  the 
removal  of  the  limb.  No  autopsy  was 
permitted. 

The  termination  of  this  case  was  un¬ 
fortunate,  but  the  results  of  the  two  power¬ 
ful  measures  were  not  wholly  discouraging, 
especially  when  the  extent  of  the  arterial 
disease  and  the  complication  with  a  serious 
cardiac  lesion  are  borne  in  mind.  There  is 
little  doubt  that  had  the  patient  observed 
the  injunctions  strictly  impressed  upon 
him  after  the  galvano-puncture,  a  complete 
cure  would  have  been  achieved,  as  in  a  case 
of  axillary  aneurism  that  had  been  treated 
in  the  same  manner  a  few  months  pre¬ 
viously.  The  injection  of  perchloride  of  iron 
produced  an  immediate  consolidation  of  the 
aneurism,  and  although  the  collateral  cir¬ 
culation  was  gravely  compromised,  the  limb 
maintained  a  hopeful  struggle  for  existence 
until  some  accident,  probably  the  occlusion 
of  the  chief  of  the  still  permeable  channels 
by  a  detached  fragment  of  clot,  inflicted  the 
coup  de  grace. 

Amputation  at  the  hip-joint  has  not 
yet  been  suggested  as  a  means  of  treat¬ 
ment  in  iliac  aneurism,  but  the  expedient 
is  perhaps  worthy  of  consideration,  as  an 
alternative  for  ligature  of  the  abdominal 
aorta,  in  cases  where  deligation  of  the  com¬ 
mon  iliac  is  ineligible.  The  removal  of  the 
lower  extremity  would  permanently  lessen 
the  circulation  through  the  diseased  vessel, 
and  would  confer  all  the  immediate  advan¬ 
tages  of  the  distal  ligature.  At  the  same 
time  the  danger  of  the  operation  would  be 
•small  compared  with  that  of  the  aortic 
ligature,  while,  in  the  event  of  a  failure  to 


secure  the  desired  result,  the  internal  iliac 
might  be  tied,  and  the  more  formidable 
measure  of  ligature  of  the  aorta  would  re¬ 
main  open  as  a  last  resource. 

William  Anderson. 

ILIAC  ARTERIES.  —  The  Common 
Iliac  Artery  extends  from  the  bifurcation 
of  the  aorta  at  the  left  side  of  the  fourth 
lumbar  vertebra ;  the  vessel  then  passes 
downwards  and  outwards  across  the  fifth 
lumbar  vertebra,  until  it  reaches  the  sacro¬ 
iliac  synchondrosis,  where  it  divides  into 
its  terminal  branches — the  external  and  in¬ 
ternal  iliacs. 

Each  common  iliac  averages  two  inches 
in  length,  but  may  vary  from  three-quarters 
of  an  inch  to  three  inches.  There  is  but 
little  difference  between  the  lengths  of  the 
right  and  left  artery.  I.  In  front  of  the 
right  artery  are — the  peritoneum ;  the  ileum 
just  about  to  enter  the  colon  at  the  ileo- 
caecal  valve ;  the  ureter  crossing  just  at 
the  arterial  bifurcation ;  sympathetic  cords 
on  their  way  from  the  lumbar  ganglia  to 
the  hypogastric  plexus ;  the  ovarian  artery 
and  vein  in  the  female.  Behind,  are  the 
meeting  of  the  right  and  left  common  iliac 
veins,  and  the  commencement  of  the  inferior 
vena  cava  in  front  of  the  fifth  lumbar  ver¬ 
tebra.  To  the  outside  is  the  psoas  muscle : 
the  inferior  vena  cava  emerges  from  behind 
it  to  appear  on  the  right.  To  the  inside 
is  the  interval  between  the  two  common 
iliacs,  where  the  left  common  iliac  vein 
crosses,  the  arteria  sacra  media  descends, 
and  the  hypogastric  plexus  is  found.  II. 
The  left  artery  has — in  front,  the  perito¬ 
neum,  the  ureter,  and  sympathetic  nerves, 
as  on  the  right ;  but  the  sigmoid  flexure 
crosses  it  to  become  the  rectum,  with  the 
trunk  of  the  superior  haemorrhoidal  vessels. 
Behind  are  the  fifth  lumbar  vertebra,  and 
the  left  common  iliac  vein  running  to  the 
inner  side  and  on  a  plane  posterior  to  that 
of  the  artery.  The  other  relations  are 
almost  identical. 

The  External  Iliac  Artery  extends 
from  the  sacro-iliac  synchondrosis  to  Pou- 
part’s  ligament.  This  vessel  always  pre¬ 
sents  a  curve  in  the  centre  of  its  course, 
being  the  spot  where  the  flexure  of  the 
vessels  comes  in  the  sitting  posture ;  this 
is  sometimes  so  pronounced  that  it  arches 
down  into  the  pelvis.  In  front  of  the 
vessel,  both  right  and  left,  are — the  peri¬ 
toneum  ;  the  ureter  at  the  commencement 
of  the  artery ;  the  vas  deferens  at  the  lower 
end ;  the  circumflex  iliac  vein  crosses  the 
artery  beneath  the  vas  deferens,  and  close 
to  the  giving  off  of  the  deep  epigastric  at 
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Poupart’s  ligament ;  the  genito- crural  nerve 
descends  upon  the  artery.  The  right  artery 
has  the  ileum  crossing  to  become  the  colon, 
the  left  the  sigmoid  flexure  to  become  the 
rectum.  The  psoas  muscle  is  first  to  the 
outer  side  and  then  at  Poupart’s  ligament 
behind  either  artery — i.e.  the  vessel  lies  on 
the  psoas  at  the  groin.  The  vein  on  the 
left  side  is  to  the  inner  side  of  the  artery 
all  the  way  along ;  the  vein  on  the  right 
side  is,  at  and  above  Poupart’s  ligament,  to 
the  inner  side  of  the  artery,  but  it  then 
crosses  beneath  it  to  reach  the  common 
iliac  vein,  to  form  the  inferior  vena  cava. 

The  Internal  Iliac  Artery  commences 
opposite  the  sacro-iliac  synchondrosis  on 
either  side,  and  drops  down  into  the  pelvis 
in  front  of  that  articulation,  until  it  reaches 
the  upper  border  of  the  great  sacro-sciatic 
foramen,  where  it  divides  into  two  primary 
branches — an  anterior  and  posterior. 

In  front  are  the  peritoneum,  the  ureter, 
and  the  first  stage  of  the  rectum  on  the  left 
side  ;  behind ,  the  sacro-iliac  synchondrosis, 
separated  by  the  internal  iliac  vein.  The 
external  iliac  vein  also,  on  the  left  side, 
crosses  behind  it  on  its  way  to  form  the 
left  common  iliac.  Externally ,  is  the  pelvic 
wall  with  the  obturator  nerve ;  internally , 
the  rectum  and  the  structures  in  the  middle 
line.  The  vessel  touches  the  edge  of  the 
psoas  at  its  commencement,  and  at  its 
ending  the  upper  border  of  the  pyriformis 
muscle. 

Ligation  of  the  External  Iliac. — 
During  the  operation  the  patient  lies  in  a 
recumbent  position,  with  the  shoulders 
raised  so  as  to  relax  the  abdominal  muscles. 

In  choosing  either  a  modification  of 
Abernetliy’s  or  Cooper’s  operation  the  sur¬ 
geon  will  be  guided  by  circumstances ;  and 
when  it  is  uncertain  what  artery  requires 
ligature,  will  perform  Abernethy’s. 

I.  Abernethy' s  Operation. — The  cuta¬ 
neous  incision  on  the  right  side  is  com¬ 
menced  at  a  point  one  inch  above  and 
one  inch  internal  to  the  anterior  superior 
spinous  process  of  the  ilium ;  from  hence 
it  is  carried  downwards  and  forwards  in 
a  curved  direction,  with  the  convexity 
downwards,  for  a  distance  of  four  inches. 
The  incision  ends  half  an  inch  external 
to  a  point  midway  between  the  anterior 
superior  spinous  process  and  the  sym¬ 
physis  pubis,  and  three  quarters  of  an  inch 
above  Poupart’s  ligament ;  on  the  left  side 
the  same  incision  is  made,  but  in  the  re¬ 
verse  direction.  The  structures  cut  through 
are — skin ;  superficial  fascia,  with  some 
branches  of  the  superficial  circumflex  iliac 
artery ;  there  may  be  much  or  little  fat ; 


deep  layer  of  the  superficial  fascia — i.e. 
Scarpa’s  fascia ;  the  aponeurosis  of  the  ex¬ 
ternal  oblique  is  nicked  and  its  fibres  se¬ 
parated  ;  the  muscular  fibres  of  the  internal 
oblique  and  the  transversalis  muscles  are 
cut  through,  and  then,  the  transversalis 
fascia  being  exposed,  nicked,  and  raised  on 
a  director  (a  hernial  director  is  safest),  the 
subperitoneal  fat  is  reached.  The  fingers 
should  be  used  to  separate  the  tissues  after 
the  transversalis  fascia  is  cut.  By  the 
fingers  the  peritoneum,  with  its  contents,, 
is  pulled  inwards  until  the  vessel  is  well 
exposed.  Retractors  now  hold  the  margins 
of  the  wound  apart,  the  surgeon  opens  the 
sheath  not  lower  than  one  inch  above  Pou¬ 
part’s  ligament,  draws  the  vein  inwards,  the 
genito-crural  nerve  outwards,  and  passes 
the  aneurism-needle  from  the  vein  towards 
the  psoas-muscle — i.e.  from  within  out¬ 
wards. 

Dangers. — (1)  Cutting  too  far  inwards, 
and  thereby  wounding  the  deep  epigastric  ;  if 
this  vessel  be  wounded,  tie  it.  (2)  Wound¬ 
ing  the  peritoneum  by  rash  cutting,  or  by 
neglecting  to  use  the  director  properly.  (3) 
Failing  to  find  the  vessel  in  the  usual  posi¬ 
tion  ;  if  it  is  not  normal,  it  will  be  found 
bent  downwards  towards  the  pelvis.  (4) 
Wound  of  the  circumflex  iliac  vein.  (5) 
Including  the  genito-crural  nerve,  giving 
rise,  according  to  observation,  to  tetanus. 
(6)  The  subsequent  dangers  are — gangrene 
of  the  lower  limb,  secondary  haemorrhage, 
sloughing  of  the  sac,  tetanus  and  peritonitis. 

II.  When  it  is  known  what  the  exact 
extent  of  the  disease  is  and  where  the  liga¬ 
ture  is  to  be  applied,  Sir  Astley  Cooper’s 
operation  may  be  performed.  Make  an  in¬ 
cision  through  the  skin  from  just  external 
to  the  external  abdominal  ring  to  near 
the  anterior  superior  spinous  process  of  the 
ilium.  The  incision  will  be  about  three 
inches  long  and  parallel  to  the  fibres  of  the 
external  oblique  muscle.  Cut  through  the 
integument,  fasciae,  and  external  oblique, 
slitting  it  parallel  to  its  fibres.  With  the 
director  separate  the  deeper  tissues  from 
Poupart’s  ligament,  drawing  the  spermatic 
cord  and  epigastric  artery  upwards  and 
inwards,  and  the  internal  oblique  and 
transversalis  muscles  upwards  and  out¬ 
wards.  Tear  through  the  transversalis 
fascia,  when  the  peritoneum  is  raised  by 
both  the  retractors  and  the  vessel  is  seen 
and  secured,  as  in  the  operation  previously 
described. 

Dangers. — (1)  Finding  that  the  disease 
is  of  greater  extent  than  diagnosed,  which, 
on  account  of  the  limited  space  given  by 
the  incision,  makes  it  difficult  to  reach  the 
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sound  artery.  (2)  Wounding  the  deep  epi¬ 
gastric  ;  this  is  to  be  immediately  tied. 

III.  The  so-called  Esmarch’s  operation 
is  practically  a  systematised  Abernethy. 

The  Common  Iliac  Artery  is  ligatured 
by  precisely  the  same  incision  as  that  em¬ 
ployed  in  Abernethy’s  operation,  only  that 
the  external  limit  of  the  incision  given  I 
above  is  continued  upwards  towards  the 
cartilages  of  the  ribs  for  a  distance  of  three 
inches.  In  other  words,  an  incision  is  com¬ 
menced  just  in  front  of  the  cartilage  of  the 
eleventh  rib,  and  carried  downwards  and 
forwards  to  one  inch  and  a  half  within 
the  anterior  superior  spinous  process  of 
the  ilium,  and  terminating  by  a  sharp  curve 
inwards  just  above  the  internal  abdominal 
ring.  The  tissues  cut  through  and  re¬ 
tracted  are  the  same  as  those  met  with  in 
Abernethy’s  operation.  The  retraction  of 
the  tissues  is  continued  until  the  pulsa¬ 
tions  of  the  external  iliac  can  be  felt,  when 
the  finger  is  run  upwards,  detaching  the 
peritoneum,  until  the  common  trunk  is 
reached.  The  needle  is  passed  from  within 
outwards  on  both  sides. 

Dangers. — Wounding  the  peritoneum, 
either  when  cutting  down  on  the  vessel  or 
when  it  is  being  raised.  To  avoid  wound¬ 
ing  it  open  the  transversalis  fascia  lo  w  down, 
where  it  is  strongest,  and,  as  the  process  of 
detachment  is  proceeding,  gently  but  firmly 
support  the  parts,  holding  the  peritoneum 
wTell  out  of  the  way.  During  the  detach¬ 
ment  the  meter  clings  to  the  peritoneum, 
and  is  pulled  inwards  with  it.  See  also 
External  Iliac  Artery  above. 

The  Internal  Iliac  Artery  can  be 
reached  and  ligatured  by  steps  identical 
with  those  employed  for  the  common  iliac. 
Steven  of  Santa  Cruz,  however,  who  first 
tied  the  vessel,  reached  it  by  making  an  in¬ 
cision  five  inches  long  and  half-an-inch  out¬ 
side  of,  and  parallel  to,  the  deep  epigastric 
artery.  Another  incision  has  been  employed, 
but  with  many  evident  disadvantages ;  it  is 
an  incision  practised  by  White,  commencing 
two  inches  to  either  the  right  or  left  of  the 
umbilicus,  according  to  the  side  required, 
and  cutting  downwards  and  inwards  by  a 
curved  incision,  with  its  convexity  towards 
the  ilium,  and  ending  just  above  the  exter¬ 
nal  abdominal  ring.  James  Cantlie. 

IMMOBILITY,  or  absolute  rest,  is  one 
of  the  most  potent  factors  in  the  healing 
process  of  bruised  or  broken,  diseased  or 
wounded,  hard  or  soft  tissues.  As  a  thera¬ 
peutic  principle,  immobility  underlies  the 
whole  surgical  domain.  It  is  one  of  the 
fundamental  and  most  generally  applicable 


lessons  of  physiological  surgery,  and  one  of 
the  chief  aims  of  surgical  handicraft  and 
mechanics ;  especially  so  in  the  treatment 
of  wounds,  sprains,  and  fractures,  and  of 
articular  diseases.  Repair  is  in  direct 
proportion  to  rest ;  and  the  nearer  this 
approaches  to  immobility,  the  more  per¬ 
fect  will  be  the  work  of  reparative  surgery. 
Physiological  position  and  equable  pressure 
powerfully  contribute  to  immobility  ;  but, 
as  a  rule,  this  cannot  be  seemed  without 
mechanical  contrivances.  Of  these,  the 
best  and  most  generally  useful  are  moulds 
and  splints,  enclosing  the  joints  above  and 
below  the  point  to  be  immobolised,  sand, 
shot,  and  water-bags,  weights,  pulleys,  and 
swings.  For  the  construction  of  moulds, 
a  great  variety  of  materials  are  available 
— millboard,  gutta-percha,  paraffine,  and 
poro-plastic  felt,  starch,  dextrine,  silicate  of 
potash,  plaster  of  Paris,  and  strips  or  sheets 
of  wood  and  metal.  The  surgeon’s  choice 
must  be  regulated  by  the  exigencies  of  par¬ 
ticular  cases,  and  by  his  opportunities  of 
acquiring  experience  with  different  kinds 
of  materials  and  methods.  Wire  moulds 
are  easy  of  construction,  and  may  be 
made  strong,  yet  light.  Another  simple 
and  efficient  plan  for  immobilising  a  limb, 
or  the  trunk,  consists  in  padding  well,  and 
then  adding  diagonal  strips  of  moistened 
millboard  or  plastic  felt,  thin  metal  or  deal 
veneer  or  scaleboard.  Bandaging,  lightly 
yet  firmly,  smoothly  and  without  reverses, 
commences  when  the  first  strip  is  laid  on. 
Successive  strips  and  layers  of  bandage 
follow,  until  a  perfectly  fitting  and  com¬ 
fortable  mould  is  constructed,  with  all  the 
strength  possessed  by  alternately  intersect¬ 
ing  spirals.  The  addition  of  gum,  starch, 
chalk,  or  other  solidifiable  material,  over 
the  layers  of  the  apparatus  in  process  of 
construction,  materially  contributes  to  its 
strength.  Rigid  splints  and  moulds,  how¬ 
ever  constructed,  may  often  be  usefully 
combined  with  undulating  suspension,  in 
securing  immobility ;  illustrating  how  in 
the  treatment,  as  in  the  production,  of  in¬ 
juries  and  diseases,  a  combination  of  causes, 
s'eemingly,  but  not  essentially,  different, 
may  contribute  to  common  ends.  See 
Position  ;  Pressure  ;  Rest  ;  Suspension. 

Sampson  Gamgee. 

IMMOBILISATION.  See  Immo¬ 
bility. 

IMMOVABLE  BANDAGES.  —  The 

essential  principle  in  all  the  substances  used 
for  immovable  bandages  is,  that  they  can  be 
applied  in  such  a  soft  and  pliant  state  as 
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to  be  accurately  adapted  to  the  shape 
of  the  part,  and  that,  when  they  have  set, 
they  form  a  firm  and  even  support  for  every 
portion  of  it.  The  most  important  ma¬ 
terials  used  are  bandages  soaked  in  starch, 
dextrine,  plaster  of  Paris,  a  mixture  of  gum 
and  chalk,  glue,  silicate  of  potash  or  soda, 
paraffin  or  bees’  wax ;  coarse  flannel  soaked 
in  plaster  of  Paris ;  gutta-percha,  leather, 
and  poro-plastic  felt.  They  are  used  to 
maintain  accurate  position  and  immobility 
of  broken  bones  and  excised  joints,  to  secure 
perfect  rest  of  diseased  joints,  to  make  spinal 
supports,  to  rectify  deformities  of  joints,  &e., 
and  to  fix  interrupted  metal  splints  in  com¬ 
pound  fractures,  excisions,  &c. 

Some  form  of  immovable  apparatus  is 
usually  employed  as  a  final  support  to 
fractures,  but  opinions  differ  with  regard  to 
their  immediate  treatment  in  this  way ;  the 
only  valid  objection  to  it  appears  to  be  the 
danger  of  the  limb  swelling  and  causing  lo¬ 
calised  sloughs  or  gangrene ;  but  if  the  pa¬ 
tient  be  watched  for  a  few  days,  there  need 
be  no  alarm  on  this  score,  for  any  swell¬ 
ing  and  blueness  of  the  toes,  or  pain  from  the 
apparatus,  should  lead  to  its  instant  removal 
and  the  relief  of  pressure.  There  are,  more¬ 
over,  a  number  of  advantages  resulting  from 
this  method  of  treatment ;  perfect  immobility 
is  secured  at  once,  so  that  pain  and  laceration 
of  tissues  resulting  from  muscular  spasm  are 
prevented,  and  the  bones  are  placed  in  the 
most  perfect  condition  for  rapid  union  ;  the 
apparatus  is  so  comfortable  that  it  is  un¬ 
usual  to  have  complaints  of  uneasiness,  even 
from  fidgety  patients ;  the  irksomeness  of 
a  fixed  position  is  obviated,  for  the  patient 
is  able  to  turn  about  when  the  apparatus  is 
set,  and  in  the  course  of  a  few  days  he  is 
able  to  get  up  and  out  into  the  open  air ; 
his  stay  in  hospital  is  much  diminished, 
and,  if  his  occupation  is  suitable,  he  is 
very  quickly  enabled  to  attend  to  it  in  some 
degree. 

Plaster  of  Paris  Bandages. — The  finest 
plaster,  such  as  dentists  and  modellers  use, 
is  required  ;  it  must  be  freshly  prepared,  for 
any  dampness  will  interfere  with  its  ‘  set¬ 
ting  ;  ’  and,  if  there  is  any  doubt  about  its 
condition,  it  should  be  baked  in  an  oven,  so 
that  it  may  be  again  rendered  fit  for  use. 
The  best  bandages  for  this  purpose  are  made 
of  crinoline,  the  meshes  of  which  are 
sufficiently  large  to  allow  of  the  plaster 
being  well  ground  into  them,  but  not  large 
enough  to  let  it  fall  through ;  it  is  very  im¬ 
portant  that  the  plaster  be  well  ground  into 
the  meshes,  and  that  any  superfluous  pow¬ 
der  be  rubbed  off,  for  if  left  it  makes  the 
bandage  lumpy.  The  bandages  should  be 


rolled  up  loosely,  and  if  not  used  all  at  once 
they  should  be  placed  in  an  airtight  box,  or 
they  will  quickly  spoil.  If  there  be  no  fear 
of  swelling,  the  limb  should  be  first  covered 
with  a  flannel  bandage ;  but  if  swelling  be 
expected,  as  in  a  case  of  recent  fracture, 
cotton  wadding  should  be  used  by  preference, 
as  that  will  yield  a  little  in  the  event  of 
swelling  occurring,  whilst  at  the  same  time 
it  exercises  an  elastic  pressure  on  the  limb, 
and  also  expands  again  as  the  swelling  sub¬ 
sides.  Place  a  bandage  on  end  in  a  basin 
of  warm  water  till  it  is  saturated  and  all 
bubbles  have  ceased  to  rise,  then  squeeze 
out  the  superfluous  water,  and  apply  the 
bandage  by  spiral  and  oblique  turns,  rapidly 
ascending  and  descending  the  limb,  till  the 
whole  is  covered  in.  The  oblique  turns  have 
the  advantage  that  they  lio  quite  evenly, 
without  reverses,  and  run  more  nearly  in 
the  length  of  the  limb,  and  so  ensure  greater 
strength  and  less  liability  to  transverse 
cracking  of  the  apparatus.  While  one  ban¬ 
dage  is  being  applied,  another  should  be 
placed  in  the  water  to  soak  ;  as  a  rule,  three 
or  four  thicknesses  of  bandage  will  suffice  ; 
reverses  should  not  be  used,  but  the  final 
layer  may  be  put  on  by  figure-of-eight  turns, 
so  as  to  give  a  neat  appearance  to  the  splint. 
The  whole  apparatus  may  be  smoothed  over 
with  plaster-cream,  but  the  folds  of  the  ban¬ 
dage  should  not  be  effaced  by  it.  If  greater 
strength  be  required,  strips  of  wood  or  per¬ 
forated  tin  may  be  placed  between  the  layers 
of  the  bandage.  If  a  window  be  required, 
the  situation  should  be  indicated  by  some 
contrivance,  and  a  good  one  is  to  take  a 
piece  of  card  of  the  requisite  size,  prick  a 
pin  through  the  centre  of  it,  and  place  it, 
with  the  pin  projecting  outwards,  over  the 
required  spot,  and  as  the  bandages  are  rolled 
over  that  part,  make  the  pin  pass  through 
them  and  stand  off  from  the  surface,  as  an 
indication  of  the  centre  of  the  area  to  be  cut 
out  from  the  plaster  case. 

Bavarian  Splint. — Take  two  pieces  of 
flannel,  long  enough  to  reach  from  the  ham 
to  the  ball  of  the  toes,  and  a  few  inches 
wider  than  the  circumference  of  the  leg, 
stitch  them  together  along  the  middle 
line  for  the  length  of  the  leg,  and  beyond 
this  cut  them  through  in  the  same  line ; 
put  the  flannel  behind  the  limb,  with  the 
seam  exactly  in  the  middle,  bring  the  inner 
layer  round  and  pin  it  along  the  front  of 
the  leg,  the  dorsum  and  sole  of  the  foot,  so 
as  to  form  a  tightly-fitting  stocking ;  smear 
this  layer  all  over  with  plaster  of  Paris 
cream,  and  before  it  sets,  press  the  outer 
layer,  already  cut  to  the  proper  size,  evenly 
over  it.  When  the  plaster  has  set,  remove 
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the  pins  from  the  inner  layer  of  flannel,  and 
bring  the  borders  of  the  latter  round  the 
edge  of  the  splint  in  front  and  along  the 
sole,  and  stitch  it  to  the  outer  layer.  The 
apparatus  forms  an  accurately-fitting  splint, 
which  can  be  easily  removed  without  in 
any  way  disarranging  the  limb,  as  the 
seam  along  the  hack  of  it  acts  as  a  perfect 
hinge. 

Croft’s  Splint,  for  the  immediate  treat¬ 
ment  of  fractures  of  the  leg,  consists  essen¬ 
tially  of  two  well-moulded  lateral  splints, 
made  of  coarse  house-flannel,  thoroughly 
soaked  in  plaster  of  Paris  cream  ;  the  flan¬ 
nel  should  be  thoroughly  shrunk,  and  from 
it  four  pieces,  having  the  shape  of  the  pa¬ 
tient’s  stocking,  and  long  enough  to  reach 
from  just  above  or  just  below  the  knee  to 
the  middle  of  the  metatarsus,  should  be  cut, 
particular  care  being  taken  that  the  foot- 
piece  is  at  right  angles  to  the  leg-piece,  and 
also  that  the  anterior  border  of  the  latter 
is  a  straight  line.  Arrange  the  four  pieces 
of  flannel  in  pairs — two  for  each  side  of  the 
leg — and  saturate  the  outer  piece  of  each 
with  plaster  a  little  thicker  than  cream,  and 
re-apply  it  to  its  fellow.  The  splints  ready, 
the  patient  should  he  anaesthetised  if  neces¬ 
sary,  the  leg  ‘  set,’  and  held  in  position  with 
the  foot  at  right  angles  to  the  leg,  the  splints 
applied  and  fixed  by  simple  plaster  of  Paris 
bandage.  The  apparatus  may  be  easily  cut 
down  the  front,  if  need  be,  the  edges 
trimmed,  and  the  splint  eased  or  tightened 
as  required.  If  a  window  he  needed,  it 
should  he  cut  in  the  flannel  before  it  is 
soaked  in  the  plaster  of  Paris  cream. 

Starch  Bandages  are  used  for  similar 
purposes  to  plaster  of  Paris  ones,  over  which 
they  have  the  advantage  of  lightness,  hut 
the  disadvantages  of  requiring  a  longer  time 
to  dry,  and  of  not  forming  so  strong  a  sup¬ 
port.  Prepare  a  bowl  of  hot  ‘  clear  starch,’ 
and  pass  vrell-shrunk  calico  bandages  through 
it,  and  re-roll  them  ;  next  envelope  the  limb 
evenly  with  a  layer  of  cotton  wadding,  and 
smear  the  latter  with  starch;  then  take 
pasteboard  splints,  which  have  been  torn  to 
the  requisite  size  and  shape,  steep  them  in 
boiling  water  and  then  in  starch,  and  whilst 
still  hot,  apply  them  to  the  limb  outside  the 
cotton  wool,  and  fix  them  in  position  by  a 
turn  of  bandage  here  and  there.  Let  the 
limb  he  held  in  position,  and  then  apply  the 
starch  bandages,  and,  as  they  are  rolled,  let 
more  starch  be  rubbed  into  them  by  hand, 
or  painted  on  with  a  brush  ;  reverses  should 
he  avoided,  as  they  cause  uneven  pressure, 
and  add  considerably  to  the  difficulty  of 
cutting  up  the  bandages.  When  dry,  the 
starch  apparatus  is  often  too  loose,  and  if  so, 


it  should  be  cut  up  the  front,  and  the  edges 
pared  and  brought  close  together  by  another 
starch  bandage. 

Paraffin  forms  a  light,  non-absorbent 
splint,  and  has  the  advantage  that  it  can  be 
recovered  from  an  old  splint  by  steeping  it 
in  boiling  water,  when  the  paraffin  will  rise 
to  the  top  and  solidify  there  as  the  water 
cools.  The  paraffin  should  melt  at  from 
120°-130°  F.  To  make  a  splint  of  it,  ban¬ 
dage  the  limb  with  a  flannel  roller,  and  over 
it  apply  a  few  layers  of  strips  of  flannel 
soaked  in  the  molten  paraffin.  It  is  best  to 
put  on  the  paraffin  in  strips,  like  strapping, 
as  it  sets  too  quickly  to  be  applied  in  a 
continuous  bandage.  Macewen’s  method  is 
perhaps  still  better,  and  easier  of  applica¬ 
tion  ;  he  takes  a  piece  of  sheet  cotton-wool, 
cut  so  as  to  ensheath  the  limb  accurately, 
and  steeps  it  in  melted  paraffin;  he  then 
applies  a  gauze  bandage  to  the  limb,  ad¬ 
justs  the  paraffin  splint,  and  puts  another 
gauze  bandage  rather  firmly  outside  all. 

Silica,  or  Liquid  Glass,  Bandages  may 
be  kept  ready  for  use  in  bottles  of  the  sili¬ 
cate  solution.  They  ‘  set  ’  sufficiently  to 
restrain  movement  in  less  than  an  hour, 
but  require  two  or  three  days  to  harden 
completely ;  they  can  be  easily  removed,  as 
the  silicate  is  soluble  in  water. 

Gum- and -Chalk  Bandages  are  applied 
in  the  same  manner  as  the  starched  ones, 
over  which  they  have  the  advantage  of 
‘  setting  ’  more  quickly,  and  forming  a  firmer 
splint ;  equal  parts  of  gum  arabic  and  pre¬ 
cipitated  chalk  should  be  mixed  up  with 
boiling  water,  and  the  bandages  passed 
through  the  mixture  and  re-rolled ;  gauze 
bandages  do  very  well. 

Glue  Bandages  form  a  firm  and  elastic 
splint,  which  can  be  easily  cut  up  about 
twelve  hours  after  application,' and  the  edges 
fitted  with  ‘  eyelets  ’  if  required.  Steep 
some  fragments  of  the  best  French  glue  in 
cold  water  for  a  few  hours,  then  melt  it  in 
the  usual  way,  and  add  one-fifth  part  of 
methylated  spirit,  stirring  the  mixture  well, 
so  as  to  cause  solution  of  the  coagulum 
formed  on  the  addition  of  the  spirit ;  the 
spirit  accelerates  the  hardening  of  the  glue. 
Cotton  bandages  should  be  used  and,  as 
each  one  is  applied,  it  should  be  thoroughly 
brushed  over  with  glue  ;  two  or  three  layers 
of  the  bandage  are  usually  sufficient. 

Bilton  Pollard. 

IMPACTED  CALCULUS.  See  Stone 
in  the  Urethra. 

IMPACTED  FRACTURE.  See  Frac¬ 
tures. 


782 


Impetigo 


IMPETIGO  ( Synon .  Impetigo  conta¬ 
giosa  ;  Porrigo  contagiosa). — The  name 
impetigo  was  formerly  applied  to  certain 
diseases  of  the  skin  attended  with  the  for¬ 
mation  of  pustules;  thus  an  eczema  in 
which  pustules  were  abundant  was  called 
impetigo.  The  pathological  change  seemed 
to  the  older  writers  to  entitle  the  disease  to 
a  change  of  name,  and  the  fact  that  pus- 
formation  is  only  part  of  a  morbid  process 
which  may  occur  in  almost  any  inflamma¬ 
tory  disease  of  the  skin  was  apparently 
overlooked.  In  the  sense  above  indicated, 
the  name  impetigo  does  not  convey  any 
very  clear  idea  of  a  definite  disease  distinct 
from  eczema,  and  therefore  the  name  pus¬ 
tular  eczema  is  to  be  preferred.  Dr.  Duh* 
ring,  of  Philadelphia,  is  the  only  writer  of 
mark  who  describes,  under  the  name  im¬ 
petigo,  ‘  one  of  the  rarer  skin  diseases  ’  dis¬ 
tinct  from  impetigo  contagiosa  and  eczema, 
and  says  ‘the  initial  lesion  is  a  perfect  pus¬ 
tule.’  The  writer  of  the  present  article  has 
failed  to  identify  Dr.  Duhring’s  impetigo 
with  any  disease  met  with  in  England  ;  in¬ 
deed,  it  may  be  doubted  whether  the  ‘initial 
lesion  ’  in  any  disease  can  be  a  ‘  perfect  pus¬ 
tule.’  The  late  Dr.  Tilbury  Pox  drew  a 
distinction  between  common  porrigo  and 
impetigo  contagiosa ;  but  the  distinction, 
if  any,  is  one  of  cause  rather  than  of  kind. 
German  writers  of  the  Vienna  school,  on 
the  other  hand,  scarcely  admit  any  form  of 
impetigo  as  distinct  from  eczema ;  the  dis¬ 
tinction  is,  however,  fully  recognised  by 
most  American,  English,  and  Continental 
writers,  and  is  certainly  convenient.  The 
name  impetigo  is  gradually  and  rightly  dis¬ 
placing  such  terms  as  porrigo  and  impetigo 
contagiosa,  which  might  with  advantage  be 
dropped  out  of  our  nomenclature. 

Impetigo  is  an  inflammatory  affection 
of  the  skin,  attended  with  a  vesico-pustular 
eruption.  The  vesicles  are  usually  isolated 
or  scattered  in  small  groups  ;  their  contents 
very  quickly  become  puriform,  and  this  is 
followed  by  rupture  of  their  walls  and 
the  formation  of  thick,  light  yellow  scabs, 
which  completely  cover  an  excoriated  sur¬ 
face  ;  the  eruption  is  very  easily  reproduced 
by  inoculation. 

Impetigo  is  a  disease  which  has  given 
rise  to  much  discussion.  Many  writers  on 
the  subject  appear  to  lose  sight  of  the  fact 
that  all  pus,  under  certain  favourable  con¬ 
ditions,  is  capable  of  being  inoculated  with 
the  result  of  producing  more  pus.  The 
fact,  that  the  pus  of  impetigo  is  usually 
more  readily  inoculated  than  other  pus, 
depends  on  the  surrounding  influences  of 
the  case  ;  unfavourable  hygienic  conditions 


are  enough  to  explain  the  difficulty  which 
seems  still  to  puzzle  some  writers.  The 
disease,  though  occasionally  introduced  into 
the  schools  and  families  of  the  well-to-do 
classes,  never  spreads  rapidly,  while  amongst 
the  crowded  poor  of  our  large  towns  it 
quickly  attacks  every  young  member  of  the 
household. 

Etiology  and  Pathology —The  causes  of 
impetigo  are  almost  always  local,  combined 
with  unfavourable  hygiene.  That  the  latter 
is  an  important  factor  is  proved  by  the  fact 
that  the  disease  is  almost  confined  to  the 
poor,  dirty,  and  badly-fed  classes  ;  the  local 
cause  is  pus -inoculation,  the  origins  of 
which  are  very  numerous.  Amongst  the 
best  recognised  may  be  mentioned  super¬ 
ficial  whitlows,  burns,  vaccination  or  any 
slight  wound  that  ‘  gathers  ’  or  ‘  festers,’  as 
non-professional  people  are  in  the  habit  of 
calling  the  formation  of  pus.  But  by  far 
the  most  common  cause  is  pediculi  capitis : 
here  the  lesions  from  scratching  are  nume¬ 
rous,  and  the  pus  is  very  easily  transferred 
by  the  nails  to  other  parts  of  the  body, 
especially  to  the  nose  and  corners  of  the 
mouth.  In  all  cases  the  pus  is  quickly  ab¬ 
sorbed  by  the  lymphatics,  hence  the  rapid 
enlargement  of  the  glands  of  the  neck. 
This  absorption  by  the  lymphatics  plays,  in 
the  opinion  of  the  writer,  an  important  part 
in  the  extension  of  the  disease,  as  it  does 
not  seem  possible  to  explain  the  very  rapid 
and  extensive  eruption  of  pustules,  which 
sometimes  occurs,  on  the  supposition  that 
each  pustule  is  the  centre  of  a  separate  in¬ 
oculation.  The  constitutional  disturbance 
which  often  accompanies  the  disease  also 
seems  to  point  in  the  same  direction. 

Diagnosis. — The  following  points  will 
especially  distinguish  impetigo  from  ordi¬ 
nary  eczema  : — (1)  Each  spot  appears  as  a 
single  vesicle  or  small  group  of  vesicles, 
without  the  surrounding  skin  being  red  and 
inflamed,  very  unlike  the  first  appearance 
of  a  patch  of  eczema  ;  (2)  it  is  easily  in¬ 
oculated  ;  (3)  it  is  usually  unsymmetrical 
and  more  distinctly  a  local  affection  than 
eczema ;  (4)  it  is  unattended  with  itching 
unless  complicated  with  pediculi  or  eczema; 
(5)  it  is  almost  entirely  a  disease  of  the 
poor  and  dirty  classes,  and  chiefly  confined 
to  children ;  (6)  the  children  who  suffer 
long  from  it  are  always  pale  and  badly 
nourished ;  (7)  pediculi  capitis  being  the 
most  common  cause,  it  follows  that  the 
occiput  is  the  most  common  primary  seat 
of  the  disease ;  it  is  thence  transferred  to 
the  nose  and  corners  of  the  mouth  and  to 
other  parts  of  the  body,  or  from  person  to 
person  ;  (8)  when  the  occiput  is  affected 
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the  glands  in  the  neck  are  quickly  en¬ 
larged. 

Treatment. —  Impetigo  of  the  scalp  is 
quickly  cured  by  white  precipitate  ointment, 
which  heals  the  sores  and  at  the  same  time 
removes  the  cause.  On  the  body,  the  best 
local  application  is  a  thick  lotion  made  of 
calamine,  zinc  oxide,  and  lime  water ;  this 
should  be  painted  on  with  a  brush  and 
allowed  to  dry  on,  so  that  a  crust  is  formed. 
If  pus  collects  under  this  crust,  it  should 
be  removed  and  the  excoriated  surface 
painted  again  with  the  lotion ;  when  the 
crusts  remain  firmly  attached  the  cure  is 
soon  effected.  Tonics,  especially  iron,  are 
useful.  Robert  Liveing. 

IMPOTENCE. — Incapacity  for  sexual 
intercourse  must  be  distinguished  from 
sterility,  or  incapacity  for  the  secretion  or 
ejaculation,  at  the  requisite  time,  of  normal 
seminal  fluid.  The  subject  of  sterility  is 
not  necessarily  impotent ;  but  if  we  except 
the  rare  cases  in  which  conception  has 
occurred  without  penetration,  impotence 
involves  sterility. 

Impotence  may  be  congenital  or  ac¬ 
quired,  complete  or  partial,  permanent  or 
temporary,  and  may  result  from  widely 
different  causes. 

Enlargement  of  the  scrotum,  from  a 
large  irreducible  scrotal  hernia,  or  from  a 
large  hydrocele  of  the  tunica  vaginalis,  or 
from  elephantiasis,  may  prevent  copula¬ 
tion.  Malformation  of  the  penis,  such  as 
extreme  epi-  or  hypospadias,  arrest  of 
growth  of  the  external  genitals,  so  that 
they  remain  of  infantile  size  in  adult  life, 
benign  or  malignant  growths  on  the 
penis,  may  also  prevent  it.  Inflammation 
or  suppuration  of  part  of  the  corpus 
spongiosum,  or  of  the  corpora  cavernosa, 
sometimes  results  in  the  formation  of  cica¬ 
tricial  tissue,  by  which  the  penis  may  be  so 
distorted  during  erection  as  to  render  pene¬ 
tration  impossible.  Induration  and  con¬ 
traction  of  the  frenum  may  have  a  similar 
result.  Total  loss  of  the  penis  from  accident 
or  disease  necessarily  causes  impotence,  but 
partial  removal  of  the  organ  has  not  this 
effect,  if  enough  be  left  to  allow  of  pene¬ 
tration.  Arrest  of  development  of  the  tes¬ 
ticles,  or  complete  destruction  of  both 
glands  from  accident  or  disease,  will  usu¬ 
ally  be  attended  with  impotence.  In  some 
cases,  however,  of  double  castration,  the 
power  of  copulation  has  been  retained  for 
some  time  after  the  operation.  Partial  or 
complete  defect  of  the  erectile  power  from 
some  abnormal  condition  of  the  central 
nervous  system  is  the  most  usual  cause  of 


impotence.  Erection  is  the  result  of  a 
greatly  increased  supply  of  arterial  blood 
through  the  temporarily  dilated  afferent  ves¬ 
sels  of  the  penis,  combined  with  retarded 
outflow  from  the  organ,  in  consequence  of 
relaxation  of  the  muscular  fibres  in  its 
cavernous  structures,  and  possibly  of  com¬ 
pression  of  the  dorsal  vein  by  fibres  of  the 
accelerator  urinse  muscle.  The  process  is 
controlled  and  regulated  by  nerves  origi¬ 
nating  in  ganglion  cells,  the  so-called  erec¬ 
tion  centre,  in  the  lumbar  portion  of  the 
spinal  cord.  This  centre  can  be  excited 
by  peripheral  stimulation  of  the  afferent 
nerves  of  the  genital  organs,  and  possibly 
by  the  quantity  and  quality  of  the  blood 
supplied  to  it.  It  is  also  connected,  by 
fibres  in  the  spinal  cord,  with  higher  cen¬ 
tres  in  the  cord  itself  and  in  the  cerebrum, 
by  which  it  can  be  excited  or  inhibited. 
These  centres,  with  their  connecting  fibres, 
and  afferent  and  efferent  nerves,  form  a 
complex  nervous  system,  and  impotence 
from  defect  of  erection,  may  result  from 
disturbance  of  the  due  relation  between  the 
several  parts  of  this  system,  or  from  injury, 
disease,  or  degeneration  of  it. 

Impotence  from  the  condition  of  the 
central  nervous  system  may  be  classified 
as  psychical,  irritable,  and  paralytic. 

Psychical  impotence  results  from  undue 
predominance  of  the  cerebral  inhibiting  cen¬ 
tres,  so  that  erection  does  not  occur.  It  is, 
in  most  cases,  of  only  temporary  duration. 
Newly-married  men  sometimes  find  them¬ 
selves  incapacitated  from  performing  mari¬ 
tal  functions  from  this  cause.  In  those 
who  have  led  chaste  lives,  it  may  be  due 
to  nervousness  or  great  excitement.  But 
in  cases  where  excessive  venery  or  mas¬ 
turbation  has  been  practised,  the  predomi¬ 
nant  inhibition  may  be  due  to  diminished 
excitability  of  the  lumbar  centre.  Patience, 
and  the  assurance  that  there  is  no  physical 
incapacity,  generally  suffice  to  terminate 
this  unpleasant  condition.  This  form  of 
impotence  is  sometimes  more  persistent, 
but  is  limited  to  attempted  connection  with 
one  individual,  and  is  not  experienced  with 
others.  Such  cases  are  very  rare  ;  but  the 
story  told  by  Herodotus  of  King  Amasis 
and  his  wife  Ladike,  is  corroborated  by 
more  modern  apparently  genuine  instances. 
The  inhibition  in  these  cases  is  probably 
reflex,  and  excited  by  some  peculiarity  in 
the  female. 

In  irritable  impotence  there  is  erection, 
but  of  very  brief  duration,  and  the  semen 
is  ejaculated  before  penetration  has  been 
effected.  There  may  be  varying  degrees, 
and  some  cases  are  on  the  border  line 
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between  impotence  and  sterility.  It  is  due 
to  over-excitability  of  the  nervous  centres, 
and  generally  results  from  habitual  mastur¬ 
bation  or  excessive  venery. 

Paralytic  impotence  may  be  due  to  in¬ 
jury,  disease,  or  degeneration  of  the  ner¬ 
vous  centres.  Blows  upon  the  head,  or 
injuries  to  the  back,  are  sometimes  the 
cause  of  permanent  or  temporary  impo¬ 
tence,  which  can  only  be  explained  by  the 
assumption  of  some  affection  of  the  ner¬ 
vous  system.  Fracture  of  the  spine,  pro¬ 
ducing  paraplegia,  must  necessarily  cause 
impotence.  If  the  injury  to  the  cord  be 
above  the  lumbar  centre,  there  is  usually 
persistent  priapism,  from  hypersemia  or 
irritation  of  the  lumbar  centre,  or  from 
accidental  peripheral  stimulation  in  the 
absence  of  all  inhibiting  control.  But  even 
if  there  be  no  priapism,  reflex  erection 
could  doubtless  be  produced  in  such  cases 
if  the  lumbar  centre  be  intact,  and  cases 
are  recorded  where,  despite  the  paraplegia, 
copulation,  and  even  procreation,  have  been 
effected,  the  man  being,  of  course,  passive 
in  the  transaction.  Diseases  of  the  cere¬ 
brum  and  sx>inal  cord  may  also  cause  im¬ 
potence,  which  is  sometimes  an  early  symp¬ 
tom  in  locomotor  ataxy. 

Cases  not  infrequently  occur  of  prema¬ 
ture  diminution,  and  ultimately  of  total 
loss  of  virility,  without  any  symptom  of 
disease  or  history  of  injury.  These  can 
only  be  explained  by  the  assumption  of 
premature  degeneration  of  the  nervous 
centres.  The  duration  of  sexual  life  is  very 
variable,  in  some  being  prolonged  to  ex¬ 
treme  old  age,  in  others  termmating  at  a 
much  earlier  period.  The  latter  may  be 
due  to  individual  idiosyncrasy,  but  is  more 
frequently  the  result  of  premature  and  exces¬ 
sive  indulgence  in  venery,  or  of  habitual  mas¬ 
turbation.  Impotence  may  be  a  symptom  of 
general  exhaustion,  temporary  after  acute 
fevers,  or  permanent  in  wasting  diseases, 
such  as  phthisis.  It  is  often  associated 
with  Bright’s  disease,  and,  in  varying  de¬ 
grees,  with  diabetes.  Gout  may  induce  it 
temporarily,  and  it  is  often  the  result  of 
disordered  digestion,  especially  if  there  be 
oxaluria  or  phosphuria. 

Lastly,  certain  drugs  are  credited  with 
producing  impotence.  Arsenic,  according 
to  Charcot,  has  this  effect  when  taken  for 
a  long  time,  but  on  the  cessation  of  its 
use  virility  is  regained.  Opium-eating 
and  excessive  indulgence  in  tobacco  are 
also  said  to  produce  impotence,  probably 
from  their  deleterious  influence  on  the  ner¬ 
vous  and  digestive  systems.  Considering 
the  prevalent  use  of  tobacco  without  such 


results,  there  may  possibly  have  been  some 
special  susceptibility  to  its  influence  in 
the  cases  where  this  effect  has  been  ob¬ 
served. 

The  prognosis  with  respect  to  impotence 
must  depend  upon  the  cause,  which  can 
be  ascertained  only  by  careful  inquiry  into 
the  history  and  general  condition  of  the 
patient. 

Treatment. — This  will  varv  with  the 
cause.  When  impotence  is  a  symptom  of 
some  other  disease,  the  aj)propriate  treat¬ 
ment  for  the  exciting  cause  must  be  pur¬ 
sued.  Impotence  from  mechanical  hin¬ 
drance,  such  as  hernia,  hydrocele,  benign 
tumours,  or  growths,  cicatrices,  and.  the 
like,  may  in  some  cases  be  relieved  by 
operative  interference. 

Psychical  impotence,  as  a  rule,  requires 
only  moral  treatment.  In  irritable  impo¬ 
tence,  due  to  previous  excess,  complete 
chastity  of  mind  and  body  for  a  time,  cold 
bathing,  and  suitable  tonics,  will  be  of 
great  service.  Easton’s  syrup  of  phosphate 
of  iron,  quinine,  and  strychnia,  is  a  very 
useful  preparation  in  these  cases.  Elec¬ 
tricity  has  been  highly  commended,  and 
the  frequent  application  of  a  constant  cur¬ 
rent  to  the  lower  part  of  the  spine  may  be 
of  service  in  reducing  the  over-excitability 
of  the  lumbar  centre.  In  persons  of  na¬ 
turally  feeble  power,  so-called  aphrodisiacs, 
such  as  phosphorus  and  the  tincture  of 
cantharides,  are  sometimes  useful ;  but  in 
cases  of  exhaustion  from  excess  they  are 
of  as  little  service  as  would  be  the  spurring 
a  jaded  horse  when  a  long  journey  has  still 
to  be  performed.  In  impotence  from  injury 
to  the  head  or  back,  blisters  along  the  spine 
have  been  recommended ;  but  the  treat¬ 
ment  is  so  empirical  and  uncertain  in  its 
results,  that  it  is  difficult  to  estimate  in  the 
successful  cases  how  much  may  have  been 
due  to  art,  how  much  to  nature.  Prema¬ 
ture  loss  of  virility,  with  retained  sexual 
desire,  is  especially  troublesome.  Such 
patients  are  usually  hypochondriacal,  and 
sometimes  develop  suicidal  tendencies. 
They  appear  to  regard  copulation  as  the 
only  purpose  of  existence,  and  to  have  lost, 
with  the  ability  to  accomplish  it,  all  in¬ 
ducement  for  living.  Even  in  these  cases, 
chastity  of  thought,  exercise,  cold  bathing, 
and  nervine  tonics  may  effect  some  im¬ 
provement.  But  the  prognosis  is  not  fa¬ 
vourable,  and  the  happiest  result  would  be 
if  they  could  be  induced  to  adopt  Cicero’s 
philosophy,  and  regard  their  loss  as  gain. 
‘  0  praeclarum  munus  setatis,  si  quidem  id 
aufert,  quod  vitiosissimum  adolescentise 
est !  *  Jeremiah  McCarthy. 
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INCARCERATED  HERNIA.  See 

Hernia,  Obstructed. 

INCLINED  PLANES  are  appliances 
by  means  of  which  broken  limbs  may  be 
supported,  and  displacement  of  the  bones 
prevented  by  relaxing  the  faulty  muscles. 
The  single  inclined  plane  supports  the  lower 
limb  with  the  knee  extended  and  the  hip 
flexed,  and  this  has  been  recommended  in 
treating  fractures  of  the  patella ;  it  is  also 
useful  to  support  the  limb  when  the  venous 
circulation  in  it  is  impeded.  The  double 
inclined  plane  is  so  adapted  as  to  support  the 
lower  limb  with  the  knee  and  hip -joints  both 
flexed,  which  position  relaxes  the  psoas  and 
iliacus,  and  prevents  their  traction  on  the 
upper  fragment  in  fractures  of  the  femur 
high  up ;  it  also  relaxes  the  hamstrings 
and  the  calf-muscles,  and  so  removes  much 
of  the  cause  of  displacement  in  fractures 
close  to  the  lower  end  of  the  femur.  The 
apparatuses,  to  which  the  term  inclined  plane 
is  primarily  applied,  are  made  of  wood  ; 
some  of  them  are  made  with  fixed  angles, 
but  others  have  arrangements  by  which  the 
angles  may  be  altered.  As  a  rule  there  are 
no  lateral  supports,  but  Esmarch’s  inclined 
plane  is  perforated  by  a  number  of  holes 
into  which  pegs  may  be  placed  ;  when  the 
limb  is  in  position  on  the  inclined  plane, 
pegs  are  placed  in  the  most  suitable  holes  to 
form  a  barricade  all  along  the  limb,  and  so 
prevent  it  from  slipping  from  its  position. 

McIntyre’s  splint  and  Hodgen’s  suspen¬ 
sion  splint  are  essentially  inclined  planes, 
and  are  more  comfortable  than  the  wooden 
ones  above  described.  Bilton  Pollard. 

INCONTINENCE  OF  URINE,  or 
ENURESIS. —  In  this  affection  the  will 
cannot  control  the  action  of  the  bladder, 
and  urine  is  involuntarily  discharged, 
greatly  to  the  annoyance  of  the  patient, 
and  often  seriously  affecting  the  perform¬ 
ance  of  his  or  her  social  duties.  In  these 
cases  the  bladder  is  always  empty,  or  is 
periodically  emptied  by  the  involuntary 
efforts  of  the  patient.  There  is,  however, 
a  condition  known  as  false  incontinence, 
which  it  is  of  great  clinical  importance  to 
distinguish  from  the  true  variety  ;  here  the 
bladder  is  never  really  emptied  but  is 
habitually  full  of  urine,  while  the  overflow 
runs  off  and  makes  the  bladder  appear  in¬ 
capable  of  holding  any  water.  Such  cases 
are  at  once  distinguished  by  the  use  of  a 
catheter,  when  the  chronically  retained 
urine  is  drawn  off.  False  incontinence  re¬ 
sults  from  long-standing  urethral  stricture, 
chronic  enlargement  and  other  affections 
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of  the  prostate,  and  from  atony  and  para¬ 
lysis  of  the  bladder.  In  women,  in  addition 
to  atony  and  paralysis  of  the  bladder,  its 
expulsive  power  may  be  seriously  interfered 
with  by  certain  conditions  of  the  uterus, 
notably,  by  prolapse  and  retroflexion  of 
that  organ.  For  the  treatment  of  false  in¬ 
continence  see  Bladder,  Diseases  of  the. 

Men,  women,  and  children  may  all  suf¬ 
fer  from  true  incontinence  of  urine.  In 
men  and  women,  true  incontinence  may 
result  from  defect  in  the  primary  nervous 
centres.  When  this  is  so,  probably  other 
organs  will  be  affected  besides  the  bladder. 
Here  the  surgeon  can  do  but  little.  The 
treatment  must  consist  of  tonics  and  stimu¬ 
lants,  diet,  sea  bathing,  and  the  use  of 
electricity.  Vesical  calculus  may  be  the 
cause  of  constant  dribbling  of  urine  ;  in 
which  case  the  stone  is  usually  lodged  in 
the  neck  of  the  bladder.  In  the  same  way 
prostatic  calculus  may  cause  incontinence. 
There  is  a  peculiar  form  of  chronic  enlarge¬ 
ment  of  the  prostate,  where  the  hyper¬ 
trophy  so  affects  the  neck  of  the  bladder 
that  its  action  is  rendered  imperfect  and 
urine  constantly  flows  away,  although  there 
is  absolutely  no  habitually  retained  water. 
Here  the  patient  must  wear  an  india-rubber 
convenience,  and  beyond  careful  attention 
to  the  bowels  there  is  nothing  to  be  done  ; 
fortunately  such  cases  are  of  extreme 
rarity.  At  all  ages,  and  in  both  sexes, 
incontinence  may  follow  severe  injury  to 
the  urinary  apparatus,  the  result  of  kicks, 
falls,  or  tubercular  or  syphilitic  ulceration. 

Incontinence  of  urine,  in  women,  may 
be  caused  by  injury  to  the  neck  of  the 
bladder  or  urethra,  from  the  prolonged 
pressure  of  the  child’s  head  during  labour, 
or  from  the  use  of  instruments ;  and 
also  from  operations  undertaken  for  the 
removal  of  stone  from  the  bladder.  In 
certain  of  these  cases,  plastic  operations 
may  be  undertaken  with  some  hope  of 
success.  After  perineal  lithotomy  both  men 
and  boys  occasionally  suffer  from  inconti¬ 
nence.  In  children  this  unfortunate  condi¬ 
tion  appears  to  come  on  quite  independently 
of  the  size  of  the  stone  or  of  the  roughness 
of  the  operation  ;  but  in  men  it  appears  to 
have  some  connection  with  the  size  of  the 
stone,  and  the  writer  has  known  it  follow 
the  operation  of  lithotomy,  when  the  wound 
has  required  firm  and  prolonged  plugging 
on  account  of  haemorrhage.  In  these  cases, 
during  the  night  there  is  usually  (except  in 
children)  no  escape  of  urine,  but  in  the  day¬ 
time  there  is  a  constant  leakage,  the  patient 
also  making  urine  naturally  at  regular  in¬ 
tervals.  An  india-rubber  receptacle  may 
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be  worn,  or  a  napkin  only  if  the  escape  be 
very  slight.  An  attempt  may  be  made, 
but  it  is  rarely  successful,  to  retain  the 
urine  by  means  of  the  pressure  of  a  peri¬ 
neal  pad,  secured  by  a  truss,  or  by  elastic 
shoulder-straps  or  braces. 

Juvenile  Incontinence. — In  children 
there  is  a  special  form  of  urinary  inconti¬ 
nence,  which  deserves  particular  attention. 
The  bladder  appears  to  be  in  a  hyper- 
sesthetic  condition,  and  children  of  all  ages 
and  of  both  sexes  may  pass  urine  involun¬ 
tarily  during  the  night  and  day.  Usually 
it  is  in  the  night  only,  and  the  child  wets 
his  bed  and  is  said  to  suffer  from  nocturnal 
incontinence  of  urine.  During  babyhood 
the  habit  often  escapes  notice,  or  is  looked 
upon  as  almost  natural,  but  as  age  advances 
the  debility  is  found  very  distressing,  and 
sooner  or  later  medical  aid  is  called  in ; 
especially  when  the  parent  finds  that  the 
child  is  debarred  from  many  educational 
and  social  advantages.  Generally,  there  is 
nothing  remarkable  about  the  appearance 
of  these  children,  although  often  they  are 
exceptionally  bright  and  intelligent.  Some¬ 
times,  the  habit  has  resulted  from  neglect 
on  the  part  of  the  mother  or  nurse,  who 
has  omitted  to  rouse  the  child  during  the 
many  hours  it  is  naturally  in  bed.  In 
other  cases  the  affection  arises  from  the 
local  irritation  of  intestinal  worms,  from  a 
tight,  long,  and  perhaps  adherent  prepuce, 
or  from  a  too  acid  or  other  morbid  condi¬ 
tion  of  the  urine.  In  most  cases,  however, 
it  is  simply  a  nervous  debility,  either  the  ex¬ 
pelling  muscles  of  the  bladder  are  unduly 
active  or  the  retaining  muscles  are  weak, 
or  there  is  a  want  of  proper  co-ordination 
between  the  two  sets  of  muscles.  As  pu¬ 
berty  arrives  the  weakness  usually,  but  not 
always,  disappears. 

Treatment. — In  the  first  place  see  the 
child  make  water,  and  note  if  there  is  pain 
or  difficulty  in  the  act  of  micturition.  Be 
on  the  look-out  for  symptoms  of  stone,  and 
even  for  retention  of  urine  ;  the  latter  may 
be  suspected  if  there  is  a  suprapubic  tu¬ 
mour,  the  former  if  the  incontinence  is 
diurnal,  and  if  there  is  much  pain  at  the 
end  of  passing  water ;  but,  if  all  appears 
to  be  right,  do  not  distress  the  child 
with  the  use  of  any  urethral  instru¬ 
ment.  In  treating  the  children  of  well-to- 
do  parents,  remember  that  it  is  very  un¬ 
usual  for  them  to  suffer  from  vesical 
calculus.  Next,  examine  the  urine,  look 
for  albumen,  sugar,  pus,  blood,  and  for 
'lithates,  as  well  as  earthy  phosphates. 
Very  likely  the  urine  will  be  quite  healthy. 
Inquire  if  red  sand  is  ever  noticed  in  the 


child’s  water.  Inquire  also  about  worms  : 
ask  if  any  have  been  seen,  and  if  any  anal 
itching  is  complained  of.  Examine  the 
foreskin;  if  it  is  not  easily  retractable, 
perform  circumcision.  This  operation  is 
universally  desirable,  and,  should  the  in¬ 
continence  persist  afterwards,  the  child  will 
in  every  way  be  in  a  more  advantageous 
condition  than  he  was  before.  If  worms 
are  present  (usually  thread- worms), remove 
them  by  means  of  common  salt  enemata 
and  vermifuge  medicine,  such  as  santonin, 
followed  by  a  brisk  purge.  If  the  mine  is 
habitually  too  acid,  attention  must  be  paid 
to  diet,  and  a  small  dose  of  grey  powder 
given ;  afterwards  a  little  alkaline  medicine 
may  be  administered,  but  all  diuretic  salts 
must  be  carefully  avoided. 

In  all  cases  the  diet  must  be  regulated. 
The  meals  should  consist  of  breakfast, 
dinner  in  the  middle  of  the  day,  and  supper. 
All  stimulants,  including  tea  and  coffee,  must 
be  absolutely  interdicted.  No  sweetmeats  are 
allowable,  and  certainly  not  much  butcher’s 
meat.  Some  have  advised  entire  abstinence 
from  meat  and  even  from  broths,  but  this 
does  not  appear  to  be  necessary.  The  child 
should  live  upon  bread,  vegetables,  fruit  (in 
moderation),  milk,  any  farinaceous  foods, 
butter,  eggs,  fish,  fresh  game,  poultry,  and  a 
little  meat.  An  effort  should  be  made  towards 
evening  to  curtail  or  even  to  avoid  all  fluids. 
The  general  habits  of  the  child  must  also 
be  superintended.  He  should  be  warmly 
clothed,  and  the  skin  kept  active  by  plenty 
of  hot  water,  soap,  and  good  rubbing.  His 
life  should  be  a  quiet  one,  all  excitement  such 
as  is  afforded  by  theatres  and  children’s 
parties,  is  to  be  avoided,  and  in  many  cases  a 
diminution  of  the  school  tasks  will  be  advan¬ 
tageous.  In  rare  cases,  the  child  may  be  al¬ 
lowed  to  run  wild  in  the  country  or  at  the 
seaside  for  twelve  months.  All  terrorism  is 
wrong,  and  parents,  nurses,  or  schoolmasters 
using  the  rod  in  such  cases  deserve  a 
hundred  times  the  punishment  themselves. 
The  young  patient  should  go  to  bed  early, 
and  should  be  taken  up  the  last  thing  at 
night  and  early  in  the  morning  to  pass  water. 
In  the  daytime  he  should  be  encouraged  to 
hold  his  urine  as  long  as  possible,  and  at 
night  his  bed  should  be  a  hard  one,  and  the 
coverings  not  very  heavy.  He  should  sleep 
on  his  side,  and  not  on  the  back  ;  this  is  often 
managed  by  tying  a  knotted  handkerchief 
round  the  waist,  with  the  hard  central  knot 
just  over  the  middle  of  the  back.  The  bowels 
must  if  necessary  be  made  to  act  daily, 
easily  and  gently. 

It  is  surprising  how  much  may  be  done 
by  careful  management,  but  in  many  cases 
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medicines  must  be  resorted  to.  The  drug 
most  in  favour,  and  which  undoubtedly  is  fre¬ 
quently  successful,  is  belladonna  and  its  al¬ 
kaloid,  atropine.  The  tincture  of  belladonna 
and  the  extract  are  both  used.  Care  should 
be  taken  that  the  drug  is  of  the  very  best 
quality.  It  acts  by  partially  paralysing  the 
bladder.  A  small  dose  should  be  commenced 
with,  three  times  a  day,  and  gradually  in¬ 
creased,  while  its  effects  are  closely  watched, 
so  that  directly  any  symptoms  of  excess  are 
seen,  such  as  dryness  of  throat  and  dimness 
of  vision,  its  increased  administration  may 
be  stayed.  When  the  bladder  is  found  to 
be  controlled  by  this  medicine,  the  dose  is 
not  to  be  further  augmented,  but  the  patient 
should  be  kept  under  its  full  influence  about 
a  week,  and  then  the  doses  may  be  gradu¬ 
ally  diminished  until  the  medicine  is  en¬ 
tirely  left  off.  In  the  same  category  come 
the  ordinary  preparations  of  opium  adminis¬ 
tered  by  mouth  or  rectum,  and  also  chloral 
hydrate  and  the  bromides.  The  writer  has 
used  codeia  with  satisfaction.  These  medi¬ 
cines  act  by  diminishing  sensibility,  and  en¬ 
able  the  bladder  to  become  tolerant  of  urine. 
On  the  other  hand,  in  some  cases  stimulants 
and  tonics  are  useful ;  all  the  ferruginous 
preparations,  together  with  strychnia,  can- 
tharides,  and  ergot,  have  been  largely 
used.  It  is  almost  needless  to  say  that  any 
condition  of  the  general  health  requiring 
cod-liver  oil  or  other  special  medicines  must 
be  attended  to.  Counter-irritation  is  some¬ 
times  of  service.  This  is  usually  made  by 
applying  a  large  blister  over  the  sacrum. 
The  blister  may  be  kept  open  by  dressing 
it  daily  with  savin  ointment.  Doubtless 
counter-irritation  is  often  useful,  and  it  is 
advantageous  also  in  an  indirect  way,  for,  if 
applied  over  the  sacrum,  the  sore  place  pre¬ 
vents  the  patient  from  sleeping  on  his  back. 

In  boys  the  passage  of  a  soft  bougie  is 
often  beneficial,  and  in  both  sexes  as  a  last 
resource  a  mild  solution  of  nitrate  of  silver 
may  be  applied  to  the  urethra.  In  boys 
this  is  done  through  a  small  catheter  passed 
into  the  deep  urethra.  The  solution  at 
first  should  not  be  stronger  than  two  grains 
to  the  ounce  of  water,  afterwards  the 
strength  may  be  gradually  increased  up  to 
eight  or  even  ten  grains.  All  mechanical 
methods  of  closing  the  urethra,  by  means 
of  collodion,  elastic  ligatures,  &c.,  are  not 
recommended.  In  conclusion,  it  may  be 
remarked  that  these  cases  are  often  very 
obstinate,  and  unless  there  is  strict  attention 
to  details  in  the  treatment,  it  had  better 
not  even  be  attempted,  so  far  as  the  credit 
of  the  practitioner  is  concerned. 

Gr.  Buckston  Browne. 


INDUE, ATION,  in  the  majority  of 
cases,  is  the  sequel  of  inflammation.  It 
then  varies  directly  as  the  chronicity  and 
inversely  as  the  activity  of  the  exudation. 
But  the  constitutional  state  of  the  patient 
and  the  intrinsic  nature  of  the  disease  are 
very  important  factors  in  fashioning  the 
final  result.  In  strumous  enlargement  of 
the  lymphatic  glands,  the  degree  and  dis¬ 
tribution  of  the  induration  change  with  the 
sequence  of  phases  of  the  morbid  process. 
At  first  the  hardening  is  diffused,  then  it 
gives  way,  in  the  centre  of  the  gland,  to  the 
softening  of  suppuration  or  caseation,  whilst 
finally,  the  pultaceous  debris  not  seldom 
becomes  impregnated  with  lime  salts,  and 
a  nodule  of  chalky  or  stony  density,  sur¬ 
rounded  by  close-grained  cicatricial  tissue, 
is  the  abiding  mark  of  the  previous  disease. 

Again,  there  are  some  maladies,  mostly 
of  a  specific  nature,  like  syphilis,  diphthe¬ 
ritic  croup,  and  croupous  pneumonia,  in 
which  the  exudation  is  highly  fibrinous. 
The  comparative  induration  of  different 
venereal  sores  is  a  valuable  aid  to  their 
diagnosis.  It  is  not  alone  in  the  primary 
lesion  of  syphilis  that  the  induration  is  so 
marked.  The  same  holds  good  as  regards 
the  swelling  of  the  lymphatic  glands — in¬ 
dolent  bubo. 

Induration  is  one  of  the  changes  inci¬ 
dental  to  old  age  :  thus  the  cranial  bones 
become  thicker  and  more  compact  from 
ossific  deposit,  and  the  parenchymatous 
organs — e.g.  the  brain — are  subject  to  over¬ 
growth  of  interstitial  tissue.  The  terms 
sclerosis ,  fibrosis,  and  cirrhosis  are  em¬ 
ployed  to  indicate  indurating  processes, 
which  in  former  times  were  considered  as 
inflammatory,  but  are  now  regarded  as 
simple  fibroid  substitution— a  distinction 
almost  without  a  difference.  Familiar  ex¬ 
amples  are  furnished  by  the  so-called  ‘  gin- 
drinker’s  liver  ’  and  by  the  sclerotic  lesions 
of  the  spinal  cord — posterior,  lateral,  an¬ 
nular,  insular,  &c. 

It  may  be  stated  generally  that  the 
firmer  the  tissue  in  its  natural  state,  the 
greater  is  the  induration  of  disease  :  take, 
e.g.,  epithelioma  of  the  skin,  lip,  or  tongue, 
and  a  periosteal  node  in  which  ossification 
of  the  inflammatory  neoplasia  is  a  frequent 
event. 

The  condition  known  as  solid  oedema 
follows  diffuse  thrombosis  of  the  veins  and 
blocking  of  the  lymph  paths.  It  is  slow 
to  disappear,  and  in  marked  cases,  where 
many  vessels  are  obliterated  by  organised 
clots,  there  is  permanent  induration  and 
enlargement  of  the  part.  The  resistance  to 
pressure  in  phlegmasia  alba  dolens  may  be 
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compared  with  xhe  easy  pitting  in  serous 
oedema  from  renal  or  cardiac  disease. 

The  degree  of  the  induration  aids,  as 
before  said,  in  the  differential  diagnosis  of 
venereal  sores.  It  is  likewise  called  into 
requisition  when  a  doubt  exists  as  to  the 
cancerous  or  syphilitic  nature  of  an  ulcer 
of  the  tongue.  In  each  there  is  hardness 
due  to  inflammation,  but  in  cancer  there  is 
added  that  from  cornification  of  the  epithe¬ 
lial  cells.  A  periosteal  node  is  simulated 
by  erythema  nodosum,  but  the  former  is 
much  the  harder  of  the  two. 

Again,  a  localised  indurated  swelling  in 
the  breast  may  be  a  scirrhus,  an  adeno- 
fibroma,  or  a  chronic  abscess.  Apart  from 
other  considerations,  the  greater  the  in¬ 
duration  the  stronger  is  the  probability  of 
its  being  malignant.  The  author’s  expe¬ 
rience,  however,  leads  him  to  the  conclu¬ 
sion  that  too  great  a  value  is  given  to  this 
sign  in  the  diagnosis  of  mammary  tumours. 

Treatment. — Very  little  can  be  done  for 
non-inflammatory  induration,  and  the  more 
chronic  the  latter  the  less  is  the  chance  of 
success.  The  indications  for  treatment  are — 
(1)  to  remove  the  cause ;  (2)  to  administer 
absorbents,  such  as  mercury  and  iodide  of 
potassium ;  (3)  to  apply  well-directed  con¬ 
tinuous  pressure. 

In  the  limbs  a  Martin’s  bandage  will  do 
good  service.  F or  enlarged  indurated  glands 
in  the  neck  the  patient  should  be  directed 
to  lie  down  for  a  few  hours  each  day,  with 
a  bag  containing  from  two  to  six  ounces  of 
shot  placed  over  the  swelling. 

Augustus  J.  Pepper. 

INFARCT.  See  Embolism. 

INFLAMMATION. — The  process  of 
inflammation  may  be  defined  as  the  suc¬ 
cession  of  changes  which  occur  in  a  living 
tissue  when  it  is  injured,  provided  that  the 
injury  is  not  so  severe  as  at  once  to  destroy 
its  structure  and  vitality  ;  the  extent  of  these 
changes  depending  on  the  length  of  time 
and  the  energy  with  which  the  cause  acts. 
For  experimental  purposes  inflammation  is 
usually  induced  by  the  application  of  an 
irritant ;  and  if  we  look  at  a  part  under  the 
microscope  in  which  inflammation  has 
been  set  up  in  this  way,  two  sets  of  phe¬ 
nomena  are  witnessed — the  earlier,  which 
appear  to  have  their  seat  in  the  blood¬ 
vessels,  and  the  later,  in  which  changes  in 
the  tissue  are  most  marked. 

In  looking  at  the  early  phenomena  of 
inflammation  we  have  to  remark  two  things 
— viz.  disorder  of  the  circulation  and  trans¬ 
udation  of  certain  of  the  contents  of  the 
blood-vessels.  Before  proceeding  to  con¬ 


sider  these,  it  will  be  well  to  recall  some  of 
the  facts  with  regard  to  the  normal  circu¬ 
lation,  especially  as  witnessed  in  the  web  of 
the  frog’s  foot.  On  looking  at  the  normal 
circulation  in  the  frog’s  web,  one  sees  the 
arteries,  veins,  and  capillaries,  the  arteries 
being  considerably  smaller  than  the  accom¬ 
panying  veins,  and  constantly  varying  in 
calibre,  not  synchronously  with  the  heart’s 
action  but  independently  of  it.  The  blood 
is  also  seen  to  be  circulating  with  great 
rapidity,  the  corpuscles  passing  with  ease 
through  the  capillaries,  and  showing  no 
tendency  to  accumulation  or  adhesion  either 
to  one  another  or  to  the  walls  of  the 
vessels.  Further,  the  flow  is  apparently  a 
steady  one,  and  it  is  impossible  to  tell  from 
observation  of  the  circulation  when  the 
systole  of  the  heart  occurs.  In  the  frog’s 
foot  one  also  sees  the  pigment-cells  in  the 
skin  and  around  the  vessels.  The  pigment 
consists  of  minute  granules,  suspended  in 
the  protoplasm  of  the  cells,  and  the  cells 
are  large  bodies  with  numerous  branches 
which  anastomose  freely  with  each  other. 
It  is  by  means  of  these  pigment-cells  that 
the  frog  changes  its  colour.  When  the 
frog  becomes  dark,  the  pigment  leaves  the 
body  of  the  cell,  and  becomes  diffused 
throughout  the  branches.  When  the  frog 
becomes  light,  or  when  it  dies,  the  pig¬ 
ment-granules  collect  in  a  dense  mass  in 
the  centre  of  the  cell.  Between  these  two 
extremes  there  are  all  sorts  of  gradations. 
The  extreme  change  is  a  reflex  occurrence, 
the  optic  nerve  being  the  afferent  one,  and 
variations  in  the  distribution  of  the  pigment 
are  constantly  occurring  in  health. 

If  the  mesentery  of  a  frog  is  spread  out 
and  placed  under  the  microscope,  the  early 
phenomena  of  inflammation  may  be  ob¬ 
served  in  it  as  the  result  of  the  exposure  to 
the  air.  The  first  change  seen  is  a  dilata¬ 
tion  of  the  arteries,  which  begins  immedi¬ 
ately  and  is  progressive,  the  diameter  of 
the  artery  often  ultimately  exceeding  that 
of  the  vein ;  the  normal  variations  hi 
calibre  also  cease.  In  some  instances,  after 
application  of  an  irritant  to  a  frog’s  web, 
a  preliminary  contraction  is  observed  ;  but 
this  seems  to  depend  on  the  nature  of  the 
irritant  employed,  alkalies,  tartar  emetic, 
and  corrosive  sublimate  being  those  espe¬ 
cially  followed  by  this  preliminary  contrac¬ 
tion.  By-and-by  the  veins  also  dilate.  At 
the  same  time,  the  rapidity  of  the  move¬ 
ment  of  the  blood  increases  in  the  first 
instance.  This  is,  of  course,  the  converse 
of  a  mere  physical  effect,  for,  supposing  the 
capillary  resistance  to  remain  the  same, 
dilatation  of  the  vessels  would  be  accom- 
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paniecl  by  decrease  instead  of  increase  of 
rapidity.  This  acceleration  only  lasts  a 
short  time,  however,  for  the  rapidity  of  the 
circulation  soon  becomes  slower  than  nor¬ 
mal,  the  individual  corpuscles  being  readily 
recognised.  This  slowing  is  seen  to  be  due 
to  the  fact  that  the  corpuscles  now  find 
difficulty  in  passing  through  the  vessels, 
more  especially  through  the  capillaries, 
from  the  tendency  they  have  acquired  for 
adhering  to  one  another  and  to  the  walls 
of  the  vessels.  This  leads  to  heaping  up 
of  the  corpuscles  in  the  capillaries.  The 
effect  of  the  systole  of  the  heart  can  be 
seen,  and  very  soon  complete  stagnation 
occurs.  This  is  termed  inflammatory 
stasis.  This  stasis  only  occurs  in  the  part 
on  which  the  irritant  has  acted  most  in¬ 
tensely  ;  in  its  immediate  neighbourhood 
the  circulation  is  going  on  with  difficulty, 
while  around  the  inflammatory  area  there 
is  dilatation  of  the  vessels  and  increased 
rapidity  of  flow. 

These  phenomena  have  been,  at  various 
times,  attributed  to  the  dilatation  of  the 
vessels,  to  changes  in  the  blood,  or  to 
changes  in  the  tissues.  Dilatation  of 
vessels  alone  will  not  give  rise  to  stasis,  as 
can  be  seen  by  division  of  the  sympathetic 
nerve  in  the  neck  leading  to  dilatation  of 
the  vessels  of  the  ear,  but  to  none  of  the 
other  phenomena  of  inflammation.  The 
dilatation  is,  in  the  first  instance,  a  purely 
functional  phenomenon  developed  through 
the  nervous  system,  and  often  affects  a 
wider  area  than  the  inflamed  part,  as  seen 
in  the  inflammatory  blush.  As  regards 
the  second  point,  there  is  no  change  in  the 
blood,  and  no  increased  adhesiveness  of  the 
corpuscles  drawn  from  the  inflamed  area 
over  those  taken  from  other  parts  of  the 
circulation.  Further,  if  the  margin  of  the 
area  of  stasis  is  watched,  it  will  be  seen  that, 
as  the  corpuscles  pass  out  of  the  inflamed 
area,  their  tendency  to  adhere  ceases,  and 
they  pass  on  in  the  healthy  blood-vessels  as 
readily  as  do  the  other  corpuscles.  It  will 
also  be  observed  that  the  corpuscles  of  fresh 
portions  of  blood,  as  they  pass  into  the 
inflamed  area,  acquire  this  same  tendency 
to  adhere,  a  tendency  which  they  lose  again 
on  passing  into  the  healthy  vessels.  Further, 
as  only  one  small  portion  of  the  blood  was 
acted  on  by  the  irritant  used,  the  blood 
which  is  present  in  the  area  of  stasis  can¬ 
not  be  that  which  was  acted  on  by  the 
irritant.  That  the  irritant  itself  does  not 
necessarily  affect  the  blood  is  shown  by 
the  fact  that,  if  chloroform  is  applied  to  the 
web,  inflammation  and  stasis  result,  whereas 
chloroform  added  to  blood  prevents  the 


adhesion  of  the  blood-corpuscles.  And  also, 
after  pinching  a  part,  inflammatory  stasis 
follows,  although  there  can  be  no  action  on 
the  blood. 

We  must  therefore  conclude  that  the 
cause  of  the  slowing  of  the  current  and  of 
the  ultimate  stasis  is  some  alteration  which 
the  tissues  have  undergone,  and  that  the 
corpuscles,  when  they  pass  into  the  injured 
area,  there  acquire  the  tendency  to  adhere. 
Experiments,  carried  on  by  Sir  Joseph 
Lister,  have  shown  that  the  walls  of  healthy 
vessels  differ  from  ordinary  solids  in  having 
no  tendency  to  permit  coagulation ;  but 
when  the  walls  become  unhealthy  this 
power  is  lost,  and  there  is  a  tendency  to 
coagulation  when  the  blood  comes  in  con¬ 
tact  with  them,  just  as  when  it  touches  any 
ordinary  solid.  In  further  explanation  of 
these  phenomena,  the  study  of  the  pigment- 
cells  shows  that  this  state  of  the  walls  of 
the  vessels  is  a  condition  closely  allied  to 
death  of  the  part,  but  recoverable — a  sus¬ 
pension  of  the  functions  of  the  tissue. 
When  death  of  the  pigment-cells  occurs, 
the  pigment  becomes  completely  concen¬ 
trated  ;  this  is  the  constant  post-mortem 
change.  When,  however,  an  irritant  is 
applied  of  sufficient  strength  to  cause  in¬ 
flammation,  the  pigment  instantly  ceases 
to  move,  and  remains  in  the  state  in  which 
it  was  when  the  irritant  was  applied, 
although  the  frog  may  afterwards  change 
its  colour  elsewhere. 

We  now  come  to  the  second  series  of 
changes  which  occur  in  the  early  stages  of 
inflammation — viz.  the  exudation  of  liquor 
sanguinis  and  corpuscles.  It  has  been 
demonstrated  that  white  corpuscles  can 
move  by  shooting-out  processes,  in  the 
same  way  as  amoebae  do,  and  they  also 
resemble  amoebae  in  taking  up  granules 
into  their  interior.  This  double  property 
may  be  demonstrated  by  a  very  simple 
experiment.  Introduce  finely-divided  cin¬ 
nabar  into  the  dorsal  lymph-sac  of  a  frog, 
and  then  put  in  the  dead  cornea  of  some 
animal.  If  the  cornea  is  removed  in  a 
few  days,  it  will  be  found  that  it  has  be¬ 
come  infiltrated  with  leucocytes  containing 
granules  of  cinnabar,  thus  proving  that 
the  leucocytes  have  come  from  the  lymph- 
sac,  and  must  have  got  into  the  cornea  by 
some  method  of  locomotion. 

If  the  centre  of  a  cornea  is  cauterised 
with  nitrate  of  silver,  the  whole  cornea  will 
in  a  few  days  become  more  or  less  opaque, 
and  this  opacity  will  be  found  on  examina¬ 
tion  to  be  due  to  the  presence  of  numbers 
of  leucocytes.  If,  however,  the  eye  be 
examined  one  or  two  days  after  the  cauter- 
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isation,the  opacity — i.e.the  leucocytes — will 
be  seen  in  the  form  of  a  ring  round  the 
margin  of  the  cornea,  this  ring  later  on 
spreading  to  the  centre.  If  cinnabar  was 
introduced  into  the  lymph-sac  before  the 
cornea  was  cauterised,  it  will  be  found  that 
a  certain  small  proportion  of  the  corpuscles 
in  the  cornea  contain  particles  of  cinnabar. 
If  the  cinnabar  was  injected  into  the  blood¬ 
stream  instead  of  into  the  lymph-sac,  the 
number  of  corpuscles  containing  particles 
will  be  found  to  be  much  greater.  Hence, 
it  is  clear  that  part  at  least  of  the  leucocytes 
found  in  the  cornea  came  from  the  lymph- 
sac  or  from  the  blood-vessels,  and  as  every 
white  blood-corpuscle  would  not  take  up 
the  cinnabar,  it  is  probable  that  the  number 
of  corpuscles  which  have  come  from  the 
blood  is  much  greater  than  the  number  of 
those  which  contain  cinnabar. 

How  did  these  corpuscles  get  from  the 
blood-vessels  into  the  cornea  ?  They  passed 
out  through  the  walls  of  the  capillaries 
and  smaller  veins.  This  process  has  been 
seen  to  take  place  in  the  mesentery  of  the 
frog.  If  the  mesentery  is  spread  out  on 
a  glass  plate,  inflammation  occurs  as  the 
mere  result  of  the  exposure  to  the  air,  and 
the  whole  process  may  be  watched.  The 
dilatation  of  the  arteries  and  the  subse¬ 
quent  slowing  of  the  blood-stream  are 
well  seen.  If  now  we  observe  a  small  vein, 
we  see  the  following  phenomena.  As  the 
circulation  becomes  slower  the  individual 
corpuscles  may  be  recognised,  and  it  will 
be  found  that,  while  the  red  corpuscles  flow 
more  or  less  in  the  centre  of  the  current, 
the  white  corpuscles  roll  along  the  wall  of 
the  vessel,  often  adhering  for  a  time,  and 
then  being  ultimately  detached  and  swept 
on,  to  stick  again  at  another  part.  By-and- 
by,  as  the  result  of  this  tendency  of  the 
white  corpuscles  to  stick  to  the  wall  of  the 
vessel,  they  begin  to  collect  in  numbers,  so 
that  the  vein  becomes  lined  with  a  layer  of 
these  bodies,  which  remain  almost  motion¬ 
less.  If  now  the  outer  part  of  the  wall  of 
the  vessel  be  watched,  minute,  colourless, 
button-shaped  elevations  will  be  seen  to 
spring  out,  as  if  they  were  buds  from  the 
wall.  These  increase  gradually  till  they 
become  hemispherical,  and  at  last  a  pear- 
shaped  body  is  seen,  the  stalk  of  which  is 
attached  to  the  surface  of  the  vein ;  gra¬ 
dually  this  mass  of  protoplasm  becomes 
completely  detached,  shoots  out  processes, 
and  moves  on  into  the  tissue.  This  migra¬ 
tion  of  white  corpuscles  does  not  occur  in 
the  arteries,  but  is  very  rapid  in  the  capil¬ 
laries,  from  which  red  corpuscles  have  also 
been  seen  to  escape. 


While  this  is  going  on,  the  fluid  con¬ 
tents  of  the  blood-vessels  also  pass  out,  as 
the  result,  apparently,  of  a  leaky  condition 
of  the  walls  of  the  vessels,  and  not,  as  at 
one  time  supposed,  on  account  of  increased 
attraction  on  the  part  of  the  tissues.  The 
fluid  part  soon  coagulates  in  the  tissue,  or 
on  free  surfaces,  and  this  coagulated  liquor 
sanguinis,  with  entangled  leucocytes,  forms 
the  lymph  which  glues  the  cut  surfaces  of 
wounds  together,  and  which  is  seen  on  the 
surface  of  serous  membranes. 

Up  to  this  time  the  original  structure  of 
the  tissue  is  still  apparent ;  but  if  the  pro¬ 
cess  goes  on  longer,  changes  occur  which 
result  in  the  disappearance  of  the  structure 
of  the  part  and  its  replacement  by  a  nev 
tissue,  which  is  called  granulation-tissue. 
This  name  is  given  to  the  tissue  because  its 
structure  is  of  the  same  elementary  charac¬ 
ter  as  that  of  the  granulations  seen  on  the 
surface  of  wounds,  consisting  simply  of  a 
mass  of  roundish  cells  adhering  to  each 
other  (i.e.  embedded  in  an  apparently  ho¬ 
mogeneous  matrix)  and  of  elementary  blood¬ 
vessels.  It  does  not  matter  what  the  tissue 
is,  or  how  complex  the  structure  of  the 
organ  in  which  the  inflammation  occurs ; 
provided  the  disease  has  lasted  long  enough, 
the  special  structure  of  that  tissue  or  organ 
disappears  and  its  place  is  taken  by  granu¬ 
lation  tissue.  The  question  now  arises, 
Whence  does  this  new  tissue  come,  and 
why  has  the  original  structure  disappeared  ? 
As  we  have  already  seen,  numerous  white 
blood-corpuscles  pass  out  of  the  blood¬ 
vessels  during  the  early  stages  of  inflam¬ 
mation,  and  some  hold  that  these  are  the 
only  source  of  the  cells  found  in  granula¬ 
tion-tissue.  This  view  seems,  however, 
exaggerated  and  difficult  to  reconcile  with 
various  facts,  and  therefore,  while  we 
admit  that  it  is  probable  that  leucocytes  or 
their  progeny  form  part  of  the  cells  of 
granulation  tissue,  we  find  that  these  have 
other  and  perhaps  more  prolific  sources. 

Irritate  cartilage  by  passing  a  seton 
through  it,  and  the  following  changes  will 
be  observed  to  occur.  At  a  point  far  re¬ 
moved  from  the  source  of  irritation,  it  will 
be  seen  that  the  cartilage-cells  become 
larger  and  the  protoplasm  more  abundant. 
The  nucleus  then  divides,  both  portions 
remaining  still  surrounded  by  the  same 
mass  of  protoplasm.  The  protoplasm  then 
divides,  and  thus  we  have  two  cells  instead 
of  one,  each  of  which  excretes  around  it¬ 
self  a  cartilaginous  capsule.  Nearer  to  the 
injury  we  find  that  this  division  of  cells 
inside  the  mother  capsule  has  continued, 
till  a  large  number  of  young  cells  have 
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accumulated  in  it  ;  but  these  have  lost  the 
property  of  excreting  cartilage  around  them, 
and  they  have  also  become  rounder  so  as  to 
resemble  leucocytes.  While  this  multipli¬ 
cation  of  cells  is  taking  place  inside  the 
capsule,  its  wall  is  dilating,  and  the  inter- 
capsular  cartilaginous  substance  is  disap¬ 
pearing.  At  length  we  find  that  these 
enlarged  capsules  have  opened  into  each 
other  and  on  the  surface,  where  the  cells 
form  granulation  tissue  in  which  embryonic 
vessels  appear.  In  this  case,  as  cartilage  is 
devoid  of  blood-vessels,  and  as  no  channels 
are  as  yet  known  by  which  leucocytes 
could  penetrate  into  it,  we  must  conclude 
that  the  granulation -tissue  has  been  formed 
from  the  cartilage -cells.  Similar  facts  have 
been  stated  as  to  other  non- vascular  tissue, 
such  as  the  cornea,  but  there  the  matter  is 
doubtful.  Changes  have,  however,  been 
observed  in  the  endothelial  cells  lining  the 
great  omentum  in  adult  animals,  which 
seem  to  point  to  their  hypertrophy  and 
development  into  round  cells. 

In  vascular  tissues,  multiplication  of 
the  tissue -cells  has  also  been  described.  In 
the  case  of  the  subcutaneous  cellular  tissue 
the  connective  tissue  cells  hypertrophy,  the 
fat  disappears  from  the  fat-cells,  the  nucleus 
divides,  and  several  cells  are  formed  in  the 
original  fat-capsule.  While  these  changes 
are  going  on  in  the  cells,  the  fibres  of  the 
connective  tissue  become  soaked  with  fluid, 
less  apparent,  and  ultimately  disappear. 
The  walls  of  the  vessels  also  undergo 
changes,  the  cells  constituting  them  be¬ 
come  swollen,  their  nuclei  more  apparent, 
and  they  soon  subdivide,  the  process  ending 
in  the  complete  disappearance  of  the  old 
vessels  or  in  the  formation  of  new  ones. 
Similar  changes  have  been  described  in  in¬ 
flammation  of  muscle  ;  the  fixed  corpuscles 
of  the  fibre  sheaths  and  the  cells  of  the 
connective  tissue  between  the  bundles 
of  fibres  undergoing  multiplication,  the 
muscular  tissue  ultimately  disajypearing, 
and  being  replaced  by  granulation  tissue. 
That  the  new  cells  are  formed  in  this  way 
is  often  evident  from  their  arrangement  in 
rows  corresponding  with  the  position  of  the 
muscular  bundle. 

It  thus  appears  that  one,  and  perhaps 
the  chief,  source  of  the  cells  which  consti¬ 
tute  granulation-tissue  is  from  proliferation 
of  the  comiective-tissue  cells  of  the  part ; 
but  at  the  same  time  it  cannot  be  denied 
that  some  are  either  white  blood  corpuscles 
which  have  passed  out  of  the  vessels  or  are 
derived  from  them.  The  young  vessels  are 
probably  formed  in  the  same  manner  as  in 
the  embryo. 


Results  of  Inflammation. — 1.  Exuda¬ 
tion. — In  all  inflammations  there  is  exuda¬ 
tion,  but  it  varies  much  in  character.  As 
a  rule,  exudations  are  fibrinous.  The  liquor 
sanguinis  escaping  from  the  vessels  con¬ 
tains  large  quantities  of  fibrinogen,  and, 
meeting  with  the  fibrinoplastic  substance 
and  the  ferment  contained  in  the  tissues, 
more  especially  in  the  cells,  it  coagulates. 
At  the  same  time,  the  white  corpuscles  also 
pass  out  of  the  vessels,  and  it  is  this  coagu¬ 
lated  liquor  sanguinis,  with  entangled  cor¬ 
puscles,  which  is  known  as  lymph.  In 
some  instances  these  exudations  are  of  a 
mucous  character,  as  in  joints,  and  this 
mucin  coagulates  on  the  surface.  On 
serous  membranes  the  lymph,  which  also 
contains  a  little  mucin,  forms  layers  on  the 
surface,  and  this  goes  by  the  name  of 
croupous  exudation.  This  croupous  exuda¬ 
tion  also  occurs  in  the  lungs  in  croupous 
pneumonia,  but  it  is  not  the  same  as  the 
false  membranes  which  form  in  croup, 
which  apparently  do  not  contain  fibrin, 
but  consist  mainly  of  epithelial  cells  sol¬ 
dered  together. 

2.  Resolution. — Complete  resolution  can 
only  occur  at  an  early  period  in  inflamma¬ 
tion,  before  the  changes  in  the  tissue  have 
taken  place.  When  resolution  occurs,  the 
stasis  disappears,  the  tendency  to  slowing 
of  the  circulation  and  adhesion  of  the  cor¬ 
puscles  diminishes  and  finally  ceases,  the 
effused  and  coagulated  liquor  sanguinis  be¬ 
comes  granular,  and  is  removed  by  the 
lymphatics,  and  the  white  corpuscles  which 
have  passed  out  of  the  vessels  either  re¬ 
enter  them,  or  pass  into  the  lymphatics,  or 
become  fatty  and  break  down.  Thus  the 
part  returns  to  its  condition  previous  to  the 
inflammation. 

8.  Retrogression. — In  this  case  the  tis¬ 
sue  changes  have  gone  on  to  such  an  ex¬ 
tent  that  there  cannot  be  a  restoration  of 
the  original  structure ;  there  must  be  new 
formation.  The  character  of  this  new  for¬ 
mation  varies  according  to  the  situation  of 
the  inflammation,  but  it  almost  always  be¬ 
longs  to  the  class  of  connective  tissues, 
though  sometimes  special  tissues,  such  as 
nerve  and  muscle,  may  be  regenerated  to  a 
slight  extent.  The  changes  which  take 
place  will  be  more  fully  considered  under 
the  healing  of  Wounds,  but  they  consist 
essentially  in  elongation  of  the  round  cells 
and  the  formation  of  connective  tissue. 
The  numerous  vessels  of  the  granulation- 
tissue  become  atrophied  as  the  process  goes 
on,  the  whole  tissue  shrinks  as  it  becomes 
older,  and  in  this  way  depressed  scars  form 
in  organs  which  have  been  the  seat  of  acute 
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inflammation,  even  though  suppuration  has 
not  taken  place.  In  connective  tissue  this 
new  tissue  resembles  connective  tissue,  in 
bone  it  resembles  bone,  in  tendon  it  re¬ 
sembles  tendon ;  but  there  is,  as  has  just 
been  said,  no  reproduction  of  complex 
structures. 

4.  Suppuration. — This  process  is  de¬ 
scribed  in  detail  under  Suppuration. 

5.  Ulceration.  See  Ulceration. 

6.  Sloughing.  See  Slough  and  Slough - 

TNG. 

So  far  we  have  been  considering  acute 
inflammation,  but  there  is  another  variety- 
termed  chronic  inflammation,  in  which  the 
changes  above  described  take  longer  in 
their  development,  and  differ  somewhat  in 
their  results.  As  a  consequence  of  chronic 
inflammation  there  is,  as  in  the  acute  form, 
destruction  of  the  tissue  of  the  part  and  its 
conversion  into  granulation-tissue,  but  from 
the  very  first  retrogressive  changes  are 
marked.  Thus,  in  a  part  the  seat  of  chronic 
inflammation,  there  may  be  very  few  round 
granulation  cells,  the  majority  having  be¬ 
come  spindle-shaped,  and  many  of  them 
having  formed  fibrous  tissue.  Chronic  in¬ 
flammation  may  go  on  without  the  occur¬ 
rence  of  suppuration,  or  it  may  lead  to 
suppuration  or  ulceration.  When  chronic 
inflammation  continues  without  suppura¬ 
tion  or  ulceration,  the  inflamed  part  may 
assume  two  forms — one  in  which  it  becomes 
much  larger  than  normal,  and  the  other  in 
which  it  actually  becomes  smaller.  The 
latter  form  is  probably  preceded  in  its 
earlier  stage  by  enlargement  of  the  part. 
In  white  swelling  of  the  knee-joint  wre  have 
a  good  example  of  enlargement  of  a  part  as 
the  result  of  chronic  inflammation.  If  we 
examine  a  specimen  of  the  inflamed  synovial 
membrane,  we  find  that  there  are  numerous 
granulation  cells  in  places,  more  especially 
around  the  vessels,  but  that  the  tendency  is 
for  these  cells  to  become  elongated  and 
spindle-shaped,  and  to  develop  fibrous 
tissue.  This  fibrous  tissue,  however,  re¬ 
mains  swollen  and  imperfect,  and  the  in¬ 
dividual  cells  are  often  widely  separated 
from  each  other  by  swollen  intercellular 
substance.  At  parts  the  white  cells  become 
heaped  together,  and  here  abscesses  may 
form.  The  appearances  in  this  form  are 
further  complicated  by  the  presence  of  tuber¬ 
cles  at  various  parts.  In  the  second  variety 
of  chronic  inflammation  the  swelling  of  the 
intercellular  substance  is  less  marked,  and 
the  formation  of  fibrous  tissue  is  the  chief 
thing  that  is  noticed.  The  result  of  this 
formation  of  fibrous  tissue  is  that,  as  it 
contracts,  it  presses  on  the  tissue  in  its 


vicinity  and  causes  it  to  atrophy.  This  is 
well  seen  in  cirrhosis  of  the  liver.  The 
results  of  chronic  inflammation  are  retro¬ 
gression,  suppuration,  and  ulceration. 

Varieties  of  Inflammation. — As  we  have 
seen,  inflammation  is  a  complex  process 
consisting  of  congestion,  exudation,  new  for¬ 
mation,  suppuration,  &c.  One  of  these  may 
be  more  prominent  than  the  others,  giving 
the  inflammation  a  special  character  and 
leading  to  the  formation  of  distinct  varieties 
of  inflammation. 

1.  Congestion  may  be  most  marked,  as  in 
the  cutaneous  erythemata,  erysipelas,  acute 
catarrhs,  rheumatic  inflammation  of  joints, 
&c. 

2.  Exudation  may  be  the  main  element, 
as  in  pneumonia,  pleurisy,  pericarditis,  &c. 

3.  Some  inflammations  are  essentially 
suppurative,  as  those  which  occur  in  the 
course  of  pyaemia,  puerperal  fever,  &c. 

4.  New  formation  may  be  the  chief 
feature,  as  in  periostitis,  cirrhosis,  &c. 

In  tuberculosis  and  syphilis  the  inflam¬ 
mations  also  present  special  characters. 

Etiology  of  Acute  Inflammation. — We 
have  already  defined  inflammation  as  1  the 
succession  of  changes  which  occurs  in  a 
living  tissue  when  it  is  injured,  provided 
that  the  injury  is  not  so  severe  as  at  once 
to  destroy  its  structure  and  vitality ;  the 
extent  of  these  changes  depending  on  the 
length  of  time  and  the  energy  with  which 
the  cause  acts.’  We  may  therefore  divide 
the  immediate  causes  of  inflammation  into 
groups  according  to  the  length  of  time 
during  which  they  act.  The  predisposing 
causes  may  be  considered  afterwards. 

1.  Some  causes  only  act  transiently, 
and  corresponding  to  this  transient  action 
the  inflammation  soon  ceases.  In  some 
cases,  as  possibly  in  the  action  of  cold,  the 
inflammatory  phenomena  do  not  go  be¬ 
yond  the  early  stage,  and  resolution  occurs 
in  a  few  hours  if  no  serious  damage  has  been 
done  to  the  part,  or  if  no  further  cause 
keeping  up  the  inflammation  comes  into 
play.  The  best  example  of  the  action  of  a 
transient  cause  is  seen  in  the  healing  of  a 
wound  by  first  intention.  The  knife  in  its 
passage  through  the  tissues  causes  damage, 
which  results  in  the  occurrence  of  the  early 
stages  of  inflammation  and  the  exudation  of 
liquor  sanguinis  and  white  blood-corpuscles. 
But  the  cause  having  ceased  to  act  and  no 
fresh  cause  having  come  into  play,  the 
inflammation  ceases,  organisation  of  the 
exudation  takes  place,  and  the  wound  heals. 

Whether,  apart  from  any  direct  damage 
done  to  the  tissues  by  mechanical  or  chemi¬ 
cal  agencies,  disturbance  of  the  nervous 
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system  alone  can  set  up  and  maintain  in¬ 
flammatory  action,  is  a  very  moot  question, 
although  held  by  some.  In  any  case,  it 
seems  improbable  that  nervous  disturbance 
alone  could  keep  up  an  acute  inflammation 
and  lead  to  suppuration. 

2.  Most  of  the  causes  act  longer  and 
more  intensely,  and  set  up  a  correspondingly 
severe  inflammation.  Various  chemical 
substances,  such  as  croton  oil,  tartar  emetic, 
blistering  fluid,  &c.,  act  for  some  time,  and 
even  after  one  application  cause  pustules  or 
blisters.  Why  croton  oil  on  the  one  hand 
should  cause  pustules,  and  blistering  fluid 
on  the  other  hand  cause  vesication,  is  as 
yet  quite  unexplained.  Other  chemical 
substances  only  cause  a  slight  amount  of 
inflammation  at  a  single  application,  but,  if 
frequently  applied,  will  even  set  up  sup¬ 
puration  ;  such  are  carbolic  acid,  iodine,  &c. 

3.  In  contrast  to  these  various  causes 
are  those  which,  when  once  introduced,  go 
on  acting  for  a  long  time,  and  may  produce 
various  results,  such  as  fibrous  formation, 
suppuration,  ulceration,  gangrene,  &c.  Of 
these,  certain  foreign  bodies  may,  by  their 
mechanical  action,  keep  up  a  state  of  in¬ 
flammation  leading  to  fibrous  formation  or 
to  suppuration.  But  the  most  common 
causes  are  self-multiplying  agents,  the 
living  ferments  or  micro-organisms.  And 
seeing  that  almost  all  acute  inflammations 
are  due  to  some  cause  which  goes  on 
acting  for  a  considerable  time,  and  that  in 
these  cases  micro-organisms  are  always 
present,  we  must  conclude  that  the  great 
majority  of  inflammations,  and  more  es¬ 
pecially  of  suppurations,  are  intimately  con¬ 
nected  with  the  growth  of  these  organisms. 
In  all  acute  abscesses,  and  in  almost  all 
suppurating  wounds,  micrococci  are  pre¬ 
sent,  which  are  without  doubt  the  cause  of 
the  suppuration ;  and  they  probably  cause 
the  inflammation  by  forming,  as  the  result 
of  their  growth,  products  which  irritate  the 
tissues  and  cause  them  to  inflame.  It  is 
in  the  highest  degree  probable,  that  it  is  the 
absorption  of  these  same  products  into  the 
circulation  wdiich  produces  the  general 
febrile  disturbance. 

The  character  of  the  inflammation  de¬ 
pends  to  a  great  extent  on  the  species  of 
micro-organisms  present,  for  there  are 
several  different  kinds  associated  with  in¬ 
flammation.  Thus,  one  variety  produces 
erysipelas,  others  cause  the  formation  of 
abscesses,  and  others  again  cause  phag- 
edaena  or  spreading  gangrene.  But  though 
much  depends  on  the  kind  of  organism 
present,  much  also  depends  on  the  place 
where  it  grows.  Thus,  the  staphylococcus 


pyogenes  aureus ,  growing  in  the  cellular 
tissue  will  cause  an  ordinary  acute  abscess, 
growing  in  the  glands  of  the  skin  will  cause 
a  boil  or  carbuncle,  and  growing  in  bone 
will  cause  acute  osteomyelitis.  Here  the 
result  is  dependent  mainly  on  the  anato¬ 
mical  structure  of  the  part.  As  has  just 
been  remarked,  there  are  various  micro¬ 
organisms  associated  with  inflammation, 
and  even  an  acute  abscess  is  not  always 
caused  by  the  same  species.  Some  of  these 
will  set  up  the  disease  at  once,  without  any 
previous  injury  of  the  tissue  predisposing  to 
inflammation  ;  others,  apparently,  act  only 
when  present  in  large  numbers,  and  in  a 
tissue  already  in  the  early  stages  of  inflam¬ 
mation.  When,  for  instance,  a  wound  fails 
to  heal  by  first  intention,  it  is  generally  due 
to  the  entrance  of  micro-organisms.  The 
tissue  is  already  in  a  state  of  inflammation, 
as  the  result  of  the  injury  done  by  the 
knife,  but  this  would  soon  subside,  as  the 
cause  has  ceased  to  act ;  but  if  micro¬ 
organisms,  capable  of  growing  in  tissues, 
obtain  entrance,  they  form  a  further  and 
continuously  acting  cause  of  inflammation, 
and  lead  to  continuance  of  the  process  and 
ultimately  to  suppuration. 

Predisposing  causes  are  causes  which 
depress  the  vital  powers,  and  may  be 
divided  into  general  and  local.  Of  the 
general  causes  we  may  mention  drunken¬ 
ness,  exhaustive  diseases,  starvation,  bad 
food,  ingestion  of  decomposing  matters,  &c. 
Under  these  conditions  the  vitality  of  the 
tissue  is  much  diminished,  repair  after  in¬ 
jury  does  not  take  place  so  readily  as  in  a 
state  of  health,  and  in  this  enfeebled  state 
a  lower  degree  of  irritation  or  injury  is 
required  to  produce  inflammation,  than  is 
the  case  under  normal  conditions.  But,  in 
the  opinion  of  the  writer,  this  is  not  the  only 
mode  in  which  these  causes  act :  they  also 
permit  the  entrance  of  the  living  exciters  of 
inflammation  —  micro-organisms— into  the 
body.  When  the  body  is  healthy,  no  living 
organisms  (except,  of  course,  certain  patho¬ 
genic  ones)  can  penetrate  into  the  blood,  or, 
if  they  do  reach  the  blood  alive,  they  soon 
die.  Hence,  a  collection  of  blood  (haemor¬ 
rhage  after  a  blow),  or  a  piece  of  dead  tissue 
(as  in  an  infarct),  may  lie  in  the  body  with¬ 
out  giving  rise  to  acute  inflammation — may, 
in  reality,  become  absorbed  and  disapj)ear. 
But  where  the  vital  powers  are  depressed, 
as  by  bad  food,  drunkenness,  &c.,  micro¬ 
organisms  may  enter  the  circulation,  and, 
not  being  destroyed  at  once,  may  become 
deposited  in  the  piece  of  dead  tissue  or  in 
the  collection  of  blood,  and,  growing  there, 
set  up  inflammation.  The  low  state  of 
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health  thus  predisposes  to  inflammation 
by  permitting  the  entrance  into  the  circu¬ 
lation  of  living  micro-organisms.  This  has 
been  experimentally  proved  in  the  lower 
animals,  by  feeding  them  on  very  foul  putrid 
material  and  then  causing  subcutaneous 
haemorrhages  ;  abscesses  containing  micro¬ 
organisms  have  resulted.  In  Chauveau’s 
experiments  on  bistournage ,  the  effect  of 
the  presence  of  micro-organisms  in  the 
tissues  was  demonstrated.  In  the  operation 
of  bistournage  the  testicle  is  twisted  till  the 
cord  and  vessels  are  ruptured,  the  result 
being  that  the  organ  atrophies  and  dis¬ 
appears.  But  if,  before  bistournage  is  per¬ 
formed,  a  quantity  of  septic  material  be 
injected  into  the  circulation,  the  testicle  on 
which  this  operation  is  performed  becomes 
inflamed,  and  a  septic  abscess  results.  And 
the  writer  has  observed  in  the  case  of  a 
drunkard  suffering  from  albuminuria,  and 
in  a  low  state  of  health  generally,  that  when¬ 
ever  he  received  a  bruise,  an  abscess  con¬ 
taining  micrococci  formed  at  that  part. 

Certain  specific  states  of  the  system, 
as  the  gouty  and  rheumatic  diatheses,  are 
also  often  reckoned  as  predisposing  causes, 
though  they  hardly  come  into  the  same 
category  as  the  above. 

The  local  predisposing  causes  are  like¬ 
wise  such  as  lead  to  imperfect  vitality  of 
the  part,  such  as  local  congestions,  say  from 
varicose  veins,  atheromatous  arteries,  im¬ 
perfect  innervation,  &c. 

Symptoms. — The  symptoms  of  inflam¬ 
mation,  both  local  and  general,  vary  with 
the  seat  and  intensity  of  the  inflammation. 
Let  us  take  a  simple  acute  inflammation  of 
the  subcutaneous  cellular  tissue  as  the  type. 
The  symptoms  are  subdivided  into  local  and 
general. 

Local  Symptoms. — The  cardinal  symp¬ 
toms  of  inflammation  are  redness,  heat, 
swelling,  and  pain.  The  redness  may  or 
may  not  disappear  on  pressure.  At  the 
marginal  part  of  the  inflammatory  swelling 
the  redness  is  of  a  bright  colom%  and  dis¬ 
appears  readily  on  pressure  ;  it  is  there  due 
simply  to  dilatation  of  the  blood-vessels. 
Towards  the  centre  of  the  swelling  the  red¬ 
ness  is  of  a  darker  colour,  and  often  persists 
in  great  part  on  pressure ;  there  it  is  due 
to  stasis  in  the  blood-vessels  or  to  extrava¬ 
sation  into  the  tissues,  or,  it  may  be,  to 
migration  of  large  numbers  of  red  blood- 
corpuscles.  The  swelling  is  due  to  the 
exudation  of  liquor  sanguinis  and  blood- 
corpuscles.  The  pain  is  caused  by  pressure 
of  the  exudation  on  the  sensory  nerves 
either  from  the  outside,  or  probably  more 
generally  by  exudation  into  the  sheath  of  | 


the  nerve  itself.  The  heat  is  partly  due  to 
the  increased  flow  of  warm  blood  through 
the  part,  raising  the  temperature  of  an 
external  part  to  that  of  the  blood  in  the 
internal  organs.  Apparently,  however,  ac¬ 
cording  to  the  researches  of  Mr.  Simon, 
there  is  also  a  local  production  of  heat  in  the 
inflamed  part,  the  temperature  of  the  venous 
blood  leaving  an  inflamed  part  being  higher 
than  that  of  the  arterial  blood  entering  it. 

Constitutional  Symptoms. — Along  with 
these  local  effects  there  is  more  or  less 
disturbance  of  the  general  condition  of  the 
patient,  varying  in  character  chiefly  accord¬ 
ing  to  the  intensity  and  cause  of  the  in¬ 
flammation.  The  first  symptom  of  inflam¬ 
matory  fever  is  generally  a  feeling  of 
chilliness,  followed  by  heat ;  the  patient 
may  even  have  a  shivering  fit.  The  tem¬ 
perature  rises,  the  height  varying  with  the 
intensity  of  the  inflammation  ;  it  generally 
reaches  102°  to  103°  in  from  twenty-four  to 
forty-eight  hours,  remains  at  chat  height  for 
about  twenty-four  hours,  and  then,  in  the 
case  of  an  open  wound,  as  suppuration 
occurs,  it  rapidly  falls  till,  on  the  fourth  or 
fifth  day,  it  is  again  normal.  The  pulse 
becomes  quick,  hard,  and  wiry ;  the  tongue 
becomes  dry  and  furred.  The  secretions  are 
diminished  or  arrested ;  the  skin  hot  and 
cfr-y ;  the  urine  scanty  and  high-coloured  ; 
the  bowels  constipated.  There  is  also  head¬ 
ache,  and,  where  the  symptoms  are  severe, 
there  may  be  delirium.  The  other  symp¬ 
toms  disappear,  along  with  the  fall  of  tem¬ 
perature,  when  suppuration  takes  place  in 
the  case  of  an  open  wound,  provided  that 
no  complication  has  occurred. 

As  has  been  previously  remarked,  the 
local  and  constitutional  symptoms  of  in¬ 
flammation  vary  according  to  the  seat, 
intensity,  and  cause  of  the  inflammation. 
The  details  of  these  symptoms  will  be  found 
under  the  proper  headings  ;  it  will  be  suffi¬ 
cient  here  to  illustrate  what  is  meant.  In 
acute  suppurative  periostitis  or  osteomyelitis 
the  pain  is  intense,  but — especially  if  the 
bone  be  deep-seated,  as  the  femur — swelling 
is  little,  if  at  all,  noticeable.  At  the  same 
time,  the  constitutional  symptoms,  which 
at  first  were  those  of  inflammatory  fever, 
soon  undergo  a  change  and  resemble  those 
of  septicaemia ;  in  fact,  the  patient  suffers 
from  septic  poisoning  due  to  absorption  of 
septic  products  from  the  inflamed  bone. 
Another  example  of  the  influence  of  the  site 
of  the  inflammation  on  the  symptoms  is 
seen  in  whitlow,  where  the  local  symptoms 
and  constitutional  disturbance  are  out  of  all 
proportion  to  the  extent  of  the  affection. 
The  cause  of  the  inflammation  also  deter- 
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mines  the  severity  of  the  symptoms.  The 
passing  inflammation  which  follows  a  cut 
or  an  injury  is  so  slight,  that  it  is  not 
recognised  as  inflammation  at  all  by  many 
writers ;  while,  in  the  infective  inflamma¬ 
tions,  the  symptoms  are  characteristic  and 
generally  severe. 

When  the  inflammation  is  chronic,  the 
symptoms  are  much  less  marked.  There 
is  generally  no  increased  redness  over  the 
part,  and  the  vascularity  of  the  part  itself  is 
not  nearly  so  great  as  in  the  acute.  There 
is  but  little  pain  or  tenderness,  and  even 
where  in  some  situations,  as  in  the  peri¬ 
osteum,  pain  and  tenderness  are  present, 
they  are  not  as  a  rule  severe.  There  is 
no  increased  heat  of  the  part.  As  regards 
the  constitutional  symptoms,  these  depend 
on  the  same  cause  as  the  chronic  inflam¬ 
mation  rather  than  on  the  inflammatory 
process  itself. 

Treatment  of  Acute  Inflammation. — 
In  considering  the  treatment  of  acute  in¬ 
flammation,  we  must  first  speak  of  acute 
inflammation  in  connection  with  a  wound 
or  injury,  and  secondly  of  acute  inflamma¬ 
tion  occurring  without  any  evident  wound. 
And  the  reason  for  this  separation  is  the 
fact  that,  in  the  first  class  of  cases,  much 
may  be  done  by  preventive  measures  ; 
while,  in  the  second  class,  the  cause  has 
generally  begun  to  act  before  we  know 
that  it  is  there,  and,  therefore,  we  can  only 
use  curative  measures. 

Preventive  Measures.  —  The  various 
local  causes  of  inflammation  in  wounds 
may  be  summed  up  in  the  one  word — unrest ; 
and  the  causes  of  unrest  are  mechanical  or 
chemical.  The  mechanical  causes  of  un¬ 
rest  are  movements  of  the  part,  either  of  a 
limb  as  a  whole  or  of  individual  muscles, 
also  pressure  as  from  a  pad  in  the  wrong 
place,  pressure  of  a  splint,  &c. ;  further,  such 
causes  as  the  weight  of  flaps,  placing  the 
limb  in  an  extended  position  when  a  flexed 
position  would  allow  the  edges  of  the 
wound  to  lie  easily  together  or  vice  versa , 
allowing  a  limb  to  hang,  thus  impeding  the 
circulation,  tight  stitches,  &c.  The  chemical 
causes  of  inflammation  are  irritating 
chemical  substances,  but,  more  especially, 
decomposition  in  the  discharges  of  the 
wound,  from  the  growth  of  micro-organisms 
in  them  or  in  the  tissues  of  the  wound  itself. 
These  local  causes  being  understood,  it  is 
quite  plain  how  they  must  be  remedied. 
Best  must  be  secured  in  one  way  or  another. 
Mechanical  rest  will  be  secured  by  keeping 
the  part  still,  in  the  case  of  an  extremity 
by  the  application  of  a  splint,  by  keeping 
the  extremity  elevated,  by  seeing  that  the 


position  is  such  as  to  separate  the  parts  as 
little  as  possible,  and  by  avoiding  pressure, 
tight  stitches,  &c.  Chemical  rest  is  ob¬ 
tained  by  avoiding  the  application  of  irri¬ 
tating  chemical  substances  to  the  wound, 
but  more  especially  by  taking  measures  to 
exclude  micro-organisms.  In  cases  where 
aseptic  treatment  cannot  be  thoroughly 
carried  out,  means  must  be  taken  to  hinder 
the  development  of  micro-organisms,  as 
much  as  possible,  in  some  of  the  ways  de¬ 
scribed  in  the  article  on  Antiseptic  Sur¬ 
gery,  by  free  drainage,  avoidance  of  tension, 
antiseptic  irrigation,  &c.  The  unrest  pro¬ 
duced  by  decomposition  and  growth  of 
micro-organisms  being  much  more  serious 
than  that  caused  by  the  application  of  anti¬ 
septics,  the  latter — the  lesser  of  the  two 
evils — must  be  chosen. 

At  the  same  time  any  general  condition 
which  predisposes  to  inflammation  must 
be  remedied  as  far  as  possible.  Good  food 
must  be  given  (it  is  quite  a  mistake  to 
keep  a  patient  on  low  diet  with  the  view  of 
preventing  inflammation)  ;  if  necessary, 
stimulants,  and  tonics  such  as  iron  and 
quinine,  while  any  constitutional  peculiarity, 
such  as  gout,  syphilis,  &c.,  must  be  treated 
by  specific  remedies. 

With  regard  to  preventive  treatment, 
it  must  be  borne  in  mind  that  inflammation 
of  glands  may  occur  from  absorption  of 
poisonous  (phlogogenic)  materials  from 
wounds.  This  can  be  avoided  by  pre¬ 
venting  the  development  of  these  mate¬ 
rials  in  the  wound,  as  by  antiseptic 
treatment. 

The  curative  treatment  of  inflammation 
in  wounds  will  be  found  under  Wounds. 

We  next  pass  on  to  inflammation  oc¬ 
curring  without  evident  connection  with 
an  external  wound,  such  as  acute  abscess. 
Here,  as  has  been  previously  remarked, 
the  inflammation  has  already  begun  before 
we  see  the  case,  and,  therefore,  preventive 
treatment  does  not  come  into  play  ;  though, 
if  the  inflammation  be  dependent  on  some 
constitutional  state,  attempts  may  be  made 
to  remedy  that  with  the  view  of  preventing 
future  attacks. 

1.  Here,  as  in  the  preventive  treatment, 
rest  is  a  most  important  element.  The  in¬ 
flamed  part  should  be  kept  still ;  if  an  ex¬ 
tremity,  it  should  be  laid  on  a  splint  and 
elevated.  Special  apparatus  is  required 
for  special  cases,  and  these  will  be  found 
described  under  the  proper  headings. 
Thus,  for  an  inflamed  joint  it  is  not  only 
necessary  to  secure  rest  by  means  of 
splints  or  sandbags,  &c.,  but  the  tendency 
to  spasmodic  contractions  of  the  muscles 
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must  be  counteracted  by  a  suitable  exten¬ 
sion  apparatus. 

2.  The  second  point  which  is  aimed  at, 
in  the  treatment  of  acute  inflammation,  is 
to  diminish  the  vascular  excitement.  This 
is  attempted  in  three  ways. 

a.  By  the  application  of  cold  with  the 
view  of  causing  contraction  of  the  arteries. 
That  cold  does  act  in  this  way  even  on 
deep-seated  parts  there  can  be  no  doubt ;  it 
is  constantly  evidenced  by  the  effect  of  cold 
in  checking  haemorrhage.  Not  that  the 
cold  need  penetrate  to  the  seat  of  inflam¬ 
mation  ;  its  effects  are  produced  by  reflex 
action.  The  necessary  cold  may  be  ob¬ 
tained  by  the  application  of  ice  or  cold 
water  or  evaporating  lotions.  The  ice  is 
conveniently  enclosed  in  a  thin  india-rubber 
bag,  so  that  the  skin  remains  quite  dry. 
Ice-cold  water  is  conducted  through  a  coil 
of  metal  tubes  (Letter’s  tubes),  which  can 
be  laid  over  the  part  or  made  to  surround 
it.  By  means  of  a  continuous  flow  of  iced 
water  through  Leiter’s  tubes  a  constant 
low  temperature  is  maintained,  and  this  is 
in  reality  the  most  satisfactory  method  of 
applying  cold.  It  is  dangerous  to  apply 
ice  or  cold  water  directly  to  the  skin,  for  it 
has  been  found  that  there  is  a  great  risk  of 
frostbite  and  gangrene  if  this  is  done.  On 
the  other  hand,  with  dry  cold  this  danger  is 
not  nearly  so  great,  though,  at  the  same 
time,  this  method  of  treatment  must  always 
be  employed  with  caution.  As  a  rule,  it  is 
only  useful  in  the  early  period  of  the  in¬ 
flammation,  and  when  its  application  ceases 
to  give  the  patient  relief,  it  is  time  to  dis¬ 
continue  it.  By  the  use  of  evaporating 
lotions  a  certain  amount  of  cold  may  be 
produced.  Of  these  the  most  commonly 
employed  are  spirit  and  lead  lotion  or 
hydrochlorate  of  ammonia  and  spirit 
(Ammon,  chlor.  §ss.,  Spirit,  rect.  f 5 j . ,  Acidi 
acet.  dil.  Byss.,  Aq,  ad  f^viij.).  Whatever 
means  of  producing  cold  is  employed,  it 
must  be  continuously  applied ;  intermit¬ 
tent  applications  only  do  harm. 

b.  By  local  or  general  depletion,  by 
which  a  similar  contraction  of  the  arteries 
is  brought  about.  Local  depletion  is  carried 
out  by  means  of  leeches,  cupping,  or  scari¬ 
fication.  Great  relief,  and  at  least  tem¬ 
porary  improvement,  is  generally  expe¬ 
rienced  as  the  result  of  this  treatment. 
More  effectual  than  these  methods  are  free 
incisions,  but  this  will  be  referred  to  again. 
General  blood-letting  hardly  comes  into 
consideration  in  the  treatment  of  surgical 
inflammations. 

With  the  view  of  diminishing  the  flow 
of  blood  to  an  inflamed  part,  it  has  also 


been  suggested,  and  in  some  cases  success¬ 
fully  practised,  to  compress  or  ligature 
the  main  artery  leading  to  the  part.  This 
has  been  chiefly  employed  in  inflammations 
of  joints  or  bones,  more  especially  after 
gunshot  injuries. 

c.  By  the  use  of  the  so-called  antiphlo¬ 
gistic  remedies.  Of  these  the  most  gene¬ 
rally  recommended  are  antimony  and 
aconite,  more  especially  the  former.  Anti¬ 
mony  is  first  given  in  sufficient  doses  to 
produce  vomiting,  and  then  is  continued 
in  small  doses.  For  the  same  purpose 
laxative  and  purgative  remedies  are  also 
used.  These  to  a  certain  extent  act  like 
blood-letting  by  withdrawing  fluid  from 
the  body,  but  probably  their  chief  action  is 
by  the  removal  of  waste  products  and  by 
counter-irritation. 

Where  the  inflammation  is  extensive 
and  the  febrile  symptoms  are  of  the  acute 
sthenic  type,  the  diet  ought  to  be  restricted  ; 
as  a  matter  of  fact,  the  patient  has  lost  all 
appetite,  and  thus  restricts  his  diet  himself. 
Where  the  fever  is  of  the  asthenic  type, 
depletion  and  antiphlogistic  remedies  are 
contraindicated,  the  diet  ought  to  be  of 
the  most  nourishing  and  easily  assimilated 
kind,  and  tonics,  quinine,  and  iron  should 
be  given.  In  addition  to  antiphlogistic 
remedies,  benefit  will  often  be  obtained  by 
the  administration  of  sedatives,  more 
especially  of  opium. 

3.  A  third  indication  is  to  get  rid  of 
foreign  bodies  and  to  relieve  tension.  The 
greatest  benefit  is  derived,  in  acute  inflam¬ 
mations,  from  free  incisions  through  the 
inflamed  parts,  even  though  suppuration 
has  not  yet  occurred.  Of  course,  these  in¬ 
cisions  must  be  made  with  all  aseptic  pre¬ 
cautions,  so  as  to  prevent  the  entrance  of 
fresh  causes  of  inflammation.  If  this  is 
done  the  process  will  very  often  cease,  and 
there  is  no  more  striking  instance  of  the 
benefit  to  be  derived  from  free  antiseptic 
incisions  in  the  early  stages  of  acute  in¬ 
flammation,  than  the  results  obtained  in 
cases  of  acute  periostitis  or  acute  necrosis. 
The  disease  often  ceases  at  once,  and  no 
dead  bone  comes  away.  Free  incisions 
act  to  some  extent  by  depleting  the  part, 
but  chiefly  by  relieving  tension,  for  tension 
is  one  of  the  chief  causes  which  assist  in 
keeping  up  inflammation  in  a  part. 

4.  Counter-irritation,  though  more  es¬ 
pecially  useful  in  chronic  inflammation,  is 
also  very  valuable  in  the  acute  disease. 
There,  however,  the  more  severe  forms  are 
but  seldom  employed.  In  deep-seated  in¬ 
flammations,  as  in  acute  meningitis,  blisters 
may  be  used  with  advantage.  In  other 
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cases,  as,  for  example,  in  the  early  stage  of 
glandular  inflammations,  iodine  is  useful. 
But  the  most  common  form  of  counter- 
irritant  employed,  in  acute  inflammation,  is 
the  poultice  or  warm  fomentation.  How 
counter-irritants  act  in  arresting  inflamma¬ 
tion  is  still  purely  hypothetical,  but  the 
most  feasible  view  is  that  it  is  through  the 
agency  of  the  nervous  system.  Gonorrhoea 
ceases  or  diminishes  during  the  occurrence 
of  acute  epididymitis ;  in  mumps  the  parotid 
gland  recovers  as  soon  as  the  ovaries  or 
testes  become  inflamed,  &c.  So,  apart  from 
the  relief  afforded  by  the  warm  and  moist 
application,  the  use  of  a  poultice  often  di¬ 
minishes  the  inflammation  deeper  down,  by 
reflex  action.  On  the  other  hand,  when 
once  suppuration  has  begun,  it  seems  to 
favour  the  further  development  of  pus  and 
the  rapid  ‘ripening’  of  the  abscess. 

5.  Certain  acute  inflammations  are  readily 
subdued  by  the  use  of  specific  remedies. 
Thus,  gout  is  rapidly  and  favourably  affected 
by  colchicum,  rheumatism  by  salicylate  of 
soda,  and  syphilis  by  mercury  or  iodide  of 
potassium. 

Treatment  of  Chronic  Inflammation. — 
Here,  again,  rest  and  a  suitable  position  are 
essentials  in  the  treatment,  and  the  same 
principles  have  to  be  followed  as  in  the 
treatment  of  acute  inflammation.  At  the 
same  time  much  good  can  be  done  by  more 
active  measures,  such  as  counter-irritation, 
pressure,  and  various  internal  remedies. 

The  counter-irritants  employed  are  of  a 
more  severe  nature  than  in  acute  inflam¬ 
mation.  The  best  are  the  actual  cautery 
and  blisters.  The  actual  cautery  is  espe¬ 
cially  useful  in  deep-seated  chronic  inflam¬ 
mations,  especially  of  joints,  and  in  this 
case  it  must  be  thoroughly  applied.  Better 
than  the  button  cautery,  is  the  application 
of  the  cautery  iron  over  a  considerable 
extent  of  the  skin,  in  the  neighbourhood  of 
the  inflamed  part.  All  that  is  desired  is  to 
destroy  the  surface  of  the  skin,  and  not  the 
whole  of  the  true  skin,  and  for  this  pur¬ 
pose  the  cautery  should  be  at  a  white  heat 
and  rapidly  drawn  over  the  surface  two  or 
three  times.  For  a  few  days  poultices  are 
applied,  till  the  sloughs  separate,  and  then 
the  sore  is  dressed  with  savin  ointment  and 
kept  open  for  about  six  weeks.  If  it  tends 
to  close  sooner,  in  spite  of  the  savin  oint¬ 
ment,  the  healing  edge  can  easily  be  de¬ 
stroyed  by  nitrate  of  silver  or  by  potassa 
fusa.  Issues  may  also  be  produced  in  the 
first  instance  by  potassa  fusa  or  by  chloride 
of  zinc  paste,  or,  in  some  cases,  setons  are 
used.  Repeated  blistering  is  also  of  great 
benefit  in  chronic  inflammations,  and  iodine 


is  a  favourite  application  with  some,  espe¬ 
cially  for  enlarged  glands. 

Pressure  is  an  excellent  remedy  in  many 
chronic  inflammations,  and  may  be  carried 
out  by  means  of  elastic  bandages,  cotton¬ 
wool  firmly  bandaged  on,  &c.  See  Pres¬ 
sure.  In  addition  to  pressure,  massage  of 
the  part,  more  especially  of  a  diseased  joint 
(synovial  disease),  has  been  strongly  recom¬ 
mended.  The  part  is  well  shampooed  once' 
or  twice  a  day  for  a  quarter  to  half  an  hour, 
the  pressure  being  especially  applied  in  the 
direction  of  the  trunk,  with  the  supposed 
view  of  aiding  the  lymphatic  circulation.. 
On  the  principle  of  relief  of  tension,  free 
antiseptic  incisions  have  also  been  made  in 
chronically  inflamed  tissues,  such  as  dis¬ 
eased  synovial  membrane,  with  excellent 
results. 

In  chronic  inflammations  much  benefit 
may  also  be  derived  from  suitable  consti¬ 
tutional  treatment.  Nourishing  diet,  and 
stimulants  if  necessary,  are  administered, 
along  with  cod-liver  oil,  iron,  and  other 
tonics,  passive  exercise  in  the  open  air,  &c- 
Of  course,  in  specific  inflammations,  the 
suitable  specific  remedies  are  invaluable, 
such  as  iodide  of  potassium  in  syphilis,  &c. 

W.  Watson  Cheyne. 

INGROWING  TOENAIL.— This  ap¬ 
parently  slight  affection  may  become  an 
extremely  painful  and  crippling  one.  It  is 
met  with  chiefly  in  adolescents,  more  often 
males,  and  is  due  to  the  pressure  of  the 
nail  of  the  great  toe  into  the  soft  parts, 
either  from  the  wearing  of  ill-made  boots, 
with  pointed  crowding  toes,  or  from  the 
rounding  off  the  angles  of  the  nail  instead 
of  cutting  them  square,  and  thus  allowing 
the  soft  parts  to  encroach  beyond  their 
proper  limit.  The  affection  may  be  met 
with  on  either  side  of  the  nail.  The  first 
stage  is  tenderness,  followed  by  ulceration. 
When  this  has  lasted  any  time,  a  little 
mass  of  prominent  and  very  tender  granu¬ 
lations  is  met  with  at  the  affected  spot, 
accompanied  by  unhealthy,  foul  discharge. 

Treatment.  —  In  the  earlier  stages,  a. 
few  days’  rest,  with  the  foot  in  the  elevated 
position,  the  use  of  lead  lotion,  allowing  the 
nail  to  grow  s<fnare,  and,  above  all,  the  use 
of  well-made  boots,  with  straight  inside 
borders  and  room  for  the  toes,  will  be  suffi¬ 
cient.  But,  later  on,  when  ulceration  is 
present,  it  is  imperative  that  the  pressure 
of  the  nail  on  the  soft  parts  be  removed. 
This  may  be  effected  by  the  following 
means  : — The  edge  of  the  nail  being  raised 
by  a  flat,  narrow,  spoon-shaped  spatula, 
or  even  by  a  piece  of  wood  of  appropriate 
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size  and  shape,  shreds  of  lint  pressed  out 
of  carbolic  oil  (1-30),  or  dusted  with  iodo¬ 
form,  are  to  he  carefully  packed  with  a 
probe  between  the  nail  and  the  soft  parts, 
so  as  to  press  hack  the  latter  and  elevate 
the  buried  nail.  The  quantity  of  shredded 
lint  should  be  gradually  increased  every 
second  or  third  day,  till  the  nail  is  thoroughly 
raised  from  its  bed  in  the  soft  parts.  A 
better  plan  than  the  above,  in  that  it  re¬ 
quires  fewer  applications,  is  the  introduc¬ 
tion  of  a  small,  narrow  piece  of  sheet  lead 
under  the  edge  of  the  nail.  The  nail 
being  raised,  as  directed  above,  a  narrow 
slip  of  metal,  about  two  inches  long, 
and  slightly  overlapping  the  nail,  is  in¬ 
troduced  well  beneath  the  ingrowing  bor¬ 
der,  and  then  gently  bent  over  and  firmly 
pressed  into  position  on  the  upper  surface 
of  the  naiL  Then,  any  superfluous  metal 
being  cut  away,  the  strip  is  retained  in 
position  by  narrow  strapping  and  the  use 
of  a  covering,  like  the  finger  of  a  glove, 
which  is  secured  round  the  ankle  by  tapes. 
As  attempts  at  introducing  anything  under 
the  nail  are  often  rendered  futile  by  the 
pain  they  cause,  it  is  best  to  give  ether  on 
the  first  occasion.  Professor  Humphry, 
from  whom  the  writer  learnt  the  above 
method,  recommends  silver  rolled  thin 
enough  to  bend  easily.  This  raises  the  nail 
more  efficiently  than  lead,  but  is  more  dif¬ 
ficult  to  obtain.  The  administration  of  ether 
will  also  enable  the  surgeon  to  destroy 
thoroughly  the  prominent,  painful,  and 
fetid  granulations  which  accompany  this 
affection,  by  means  of  undiluted  carbolic 
acid,  acid  mercury  nitrate,  silver  nitrate, 
&c.  "Where  the  granulations  resist  the 
above,  and  the  soft  parts  overhang  the  em¬ 
bedded  nail,  it  will  be  found  best,  ether 
being  given,  to  remove  by  one  stroke  of  a 
sharp-pointed  bistoury  the  soft  parts  at  the 
side  affected,  including  the  above  granu¬ 
lations.  This  step  leaves  a  healthy  sore, 
which,  contracting  quickly  as  it  heals,  leaves 
nothing  for  the  nail  to  press  upon. 

The  surgeon,  failing  with  lint,  or  not 
being  able  to  provide  himself  with  metal, 
may  place  a  bit  of  sponge-tent,  wrung  out 
of  carbolic  oil,  or  well  powdered  with 
iodoform,  under  the  nail.  The  point  of 
chief  importance  is  to  well  elevate  the  nail 
on  one  or  two  occasions,  by  means  of  the 
above-mentioned  spatula.  When  once  this 
has  been  thoroughly  effected,  the  pressure 
of  the  body  well  introduced,  especially  if 
this  be  metal,  causes  atrophy  of  the  ingrow¬ 
ing  granulations  and  soft  parts  beneath. 

Where  the  patient  refuses  any  operative 
interference,  the  granulations  and  soft  parts 


over  the  nail  must  be  drawn  away  by 
strapping,  while  iodoform,  pulv.  aeruginis, 
powdered  lead  nitrate,  lotions  of  copper  or 
iron  sulphate  (gr.  iv.-f^j .) ,  are  perseveringly 
applied,  and  the  centre  of  the  nail  rubbed 
down  from  matrix  to  edge  with  glass  or  a 
blunt  knife,  to  cause  its  shrinking. 

Bemoval  of  the  nail  is  only  to  be  em¬ 
ployed  in  a  limited  number  of  cases,  for  it 
must  always  be  remembered  that,  while  the 
new  nail  may,  with  proper  attention,  grow 
straight  and  healthy,  it  may,  on  the  other 
hand,  assume  a  faulty  direction,  and  ap¬ 
pear,  in  addition,  uneven  and  distorted, 
owing  to  injury  inflicted  on  the  matrix  at 
the  time  of  the  evulsion,  aided  by  preceding 
inflammation.  Where  the  patient  finds  the 
introduction  of  the  lint  or  metal  unbear¬ 
able,  where  in  advanced  cases  previous 
treatment  has  failed,  or  where  the  nail  is 
loosened  or  much  diseased,  evulsion  is  to 
be  practised.  The  patient  being  under  the 
influence  of  nitrous  oxide  or  ether,  one 
blade  of  a  broad-bladed,  stout  dressing-for¬ 
ceps  is  driven  down  close  to  the  nail  as  far 
as  its  root ;  the  blades  are  then  closed,  and 
the  nail,  loosened  by  one  or  two  lateral 
twists,  is  withdrawn  by  a  direct  pull.  If  it 
be  desired  to  remove  one  half  of  the  nail 
only,  this  should  be  first  divided  by  the 
introduction  of  sharp-pointed  scissors.  In 
removing  the  nail,  sufficient  care  is  not 
usually  taken  to  inflict  as  little  injury  as 
possible  on  the  subjacent  matrix.  After  re¬ 
moval  the  surface  left  should  be  dressed 
with  iced  lead  lotion,  carbolic  oil  (1  in  40), 
iodoform  or  powdered  lead  nitrate,  and  the 
patient  should  lie  up  on  a  sofa  for  a  day 
or  so,  then  going  about  with  an  easy  shoe. 
See  Nails,  Diseases  of  the. 

W.  H.  A.  Jacobson. 

INGUINAL  HEBNIA.  —  Inguinal 
ruptures  may  be  divided  into  two  great 
classes :  1.  The  external,  oblique,  or  in¬ 
direct.  2.  The  internal,  or  direct. 

1.  The  External  or  Oblique  Hernia. 
In  this  form  the  rupture  occupies,  in 
whole  or  in  part,  the  inguinal  canal.  This 
canal  runs  obliquely  from  the  internal  to 
the  external  abdominal  ring,  and  is  about 
1^-  inches  in  length.  The  external  ring  is 
readily  felt,  in  the  male,  by  invaginating  the 
scrotum  with  the  point  of  the  finger,  and 
then  passing  the  digit  up  in  front  of  the 
cord.  If  the  nail  be  kept  against  the  cord, 
the  pulp  of  the  finger  can  readily  recognise 
the  triangular,  slit -like  opening.  In  normal 
conditions  in  adults  it  will  just  admit  the 
tip  of  the  little  finger.  In  females  the  ring 
is  somewhat  less  easily  felt,  owing  to  the 
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slighter  laxity  of  the  tissues  of  the  labium 
pudendi.  The  internal  ring  is  situate  about 
half  an  inch  above  the  middle  of  Poupart’s 
ligament.  The  neck  of  the  sac  is  at  the 
internal  ring,  and  just  to  the  outer  side  of 
the  deep  epigastric  artery.  The  hernial 
tumour,  as  it  occupies  the  canal,  lies  in 
front  of  the  structures  forming  the  sper¬ 
matic  cord.  The  protrusion  may  appear 
merely  as  a  bulging  at  the  internal  ring. 
It  may  occupy  the  inguinal  canal,  but  not 
project  beyond  the  external  ring,  in  which 
case  it  is  called  a  bubonocele.  It  may  pro¬ 
ject  beyond  the  outer  ring,  and  may  occupy 
the  scrotum  or  labium  (scrotal  or  labial 
hernia). 

In  external  inguinal  hernia  the  sac  may 
be  either  acquired,  or  it  may  exist  ready- 
formed,  owing  to  certain  congenital  defects 
in  the  processus  vaginalis. 

The  acquired  hernia  in  this  position  is 
comparatively  rare  before  adult  life,  and  is 
much  more  common  in  men  than  in  women. 
It  forms  slowly,  but  in  time  it  may  attain 
very  considerable  dimensions.  In  old  ac¬ 
quired,  hernise  not  only  do  both  the  ab¬ 
dominal  rings  become  much  enlarged,  but 
they  are  also  approximated,  so  that  a  time 
comes  when  the  internal  ring  is  almost 
directly  behind  the  external  ring,  and  the 
inguinal  canal  has  practically  no  existence. 
When  such  hernise  are  reduced,  they  appear 
to  go  directly  hack  into  the  abdominal  cavity. 

The  oblique  hernia ,  depending  upon 
congenital  defects  in  the  vrocessus  vagi¬ 
nalis. — The  descent  of  the  testicle  in  the 
foetus  is  preceded  by  the  passage  into  the 
scrotum  of  a  process  of  the  peritoneum — 
the  vaginal  process.  The  testicle  usually 
enters  the  internal  ring  abouth  the  seventh 
month  of  foetal  life,  and  by  the  eighth  month 
is  in  the  scrotum.  The  vaginal  process  is 
often  found  open  at  birth,  and  even  for  two, 
three,  or  four  weeks  after  birth ;  but  it  is 
more  usually  found  cut  off  from  the  perito¬ 
neal  cavity,  the  portion  thus  isolated  form¬ 
ing  the  tunica  vaginalis.  The  manner  in 
which  it  is  cut  off  is  as  follows : — It  be¬ 
comes  obliterated  in  two  places,  at  the  in¬ 
ternal  ring,  and  at  a  spot  just  above  the 
epididymis,  the  obliteration  usually  begin¬ 
ning  at  the  higher  point  first,  and  pro¬ 
ceeding  downwards.  Supposing  obliteration 
to  have  taken  place  at  these  two  points,  the 
vaginal  process  between  them  will  be  re¬ 
presented  by  an  isolated  tube.  This  soon 
shrinks,  closes,  and  dwindles  to  an  insig¬ 
nificant  fibrous  cord.  It  may,  however, 
remain  patent  in  part,  and,  if  fluid  accumu¬ 
lates  in  this  patent  portion,  an  encysted 
hydrocele  of  the  cord  is  produced. 


As  regards  the  mode  of  closure  three 
contingencies  may  happen,  each  giving  rise 
to  a  particular  form  of  hernia  :  (1)  Th^  pro¬ 
cess  may  not  close  at  all.  (2)  It  may  close 
at  the  upper  point  only.  (3)  It  may  close  at 
the  lower  point  only. 

(1)  When  the  vaginal  process  is  entirely 
open,  gut  can  readily  descend  at  once  into 
the  scrotum.  Such  a  condition  is  called  a 
Congenital  Hernia.  This  form  of  rupture 
may  be  met  with  at  birth,  or  may  appear 
for  the  first  time  some  months,  or  even 
years,  after  birth.  When  a  rupture,  having 
all  the  characters  of  a  congenital  hernia, 
appears  for  the  first  time  many  years  after 
birth  — say  at  the  age  of  seventeen  or  twenty 
— the  condition  of  parts  is  probably  that 
found  in  cases  where  an  infantile  hernia 
may  exist.  The  congenital  hernia  appears 
suddenly,  and  may  pass  at  once  into  the 
scrotum. 

(2)  When  the  process  is  closed  only  at 
the  internal  ring,  there  is  merely  a  thin 
septum  between  the  peritoneal  cavity  and 
the  cavity  of  the  tunica  vaginalis.  The 
gut  pressing  upon  this  septum  may  push 
it  before  it,  or  come  'down  behind  it.  In 
either  case,  three  layers  of  peritoneum 
would  have  to  be  cut  through  before  the 
gut  could  be  reached.  This  is  the  Infantile 
Hernia  of  Hey,  or  the  Encysted  of  Sir 
Astley  Cooper.  This  hernia  is  not  con¬ 
genital,  but  is  most  commonly  met  with  in 
infants  and  young  children.  It  has  been 
seen,  however,  for  the  first  time  in  patients 
of  seventeen,  thirty,  and  thirty-five  years 
of  age. 

There  are  no  special  features  by  which 
the  rupture  can  be  certainly  diagnosed  be¬ 
fore  the  parts  are  exposed  in  herniotomy. 
It  has  the  ordinary  aspect  and  relations  of 
an  oblique  inguinal  hernia.  It  forms  more 
gradually  than  does  the  congenital  rupture, 
and  seldom  attains  the  same  dimensions. 
An  oblique  inguinal  rupture,  of  slow  forma¬ 
tion,  in  a  patient  under  the  age  of  puberty 
will  probably  be  of  this  type.  The  condition 
of  parts  that  favours  the  development  of 
this  rupture  serves  also  to  explain  those 
anomalous  cases  of  congenital  hernia  which 
appear  suddenly,  and  for  the  first  time,  in 
adult  life.  Here,  under  some  unwonted 
exertion,  the  septum  above  described  gives 
way,  and  the  gut  at  once  passes  into  the 
cavity  beyond,  and  so  appears  in  the  con¬ 
dition  of  a  congenital  hernia. 

(3)  In  the  last  of  the  three  above-named 
contingencies,  a  tubular  process  of  perito¬ 
neum  leads  down  as  far  as  the  top  of  the 
testicle,  and  there  ends,  the  normal  tunica 
vaginalis  being  beyond.  Hernia  into  this 
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process  is  called  a  Hernia  into  the  f  unicu¬ 
lar  process. 

In  the  first  of  these  three  forms  the 
testicle  is  quite  enveloped  in  the  hernia. 
In  the  second  and  third  forms,  as  well  as 
in  the  acquired  form,  it  is  distinct  from  the 
rupture,  being  behind  and  below  it. 

It  is  important  to  distinguish  between 
the  congenital  and  the  acquired  forms  of 
inguinal  hernia.  In  the  congenital  variety 
the  rupture  appears  very  early  in  life,  and 
usually  develops  suddenly,  whereas  the  ac¬ 
quired  form  is  rare  before  puberty,  and  is 
of  gradual  development.  In  the  former,  the 
relations  of  the  two  abdominal  rings  re¬ 
main  unchanged,  and  the  testicle  is  en¬ 
veloped  in  the  tumour.  In  the  latter,  the 
abdominal  rings  tend  to  become  approxi¬ 
mated,  the  testicle  is  distinct,  and  is  to  be 
felt  behind  and  below  the  swelling.  The 
congenital  hernia  is  globular;  the  acquired, 
pyriform.  The  congenital  hernia  is  much 
more  liable  to  strangulation,  and,  when 
strangulated,  is  much  more  difficult  to  re¬ 
duce  by  taxis. 

The  inguinal  canal  in  the  female  is 
much  smaller  and  narrower,  although  a 
little  longer,  than  it  is  in  the  male.  It 
offers  such  slight  inducement  to  the  forma¬ 
tion  of  a  rupture,  that  acquired  inguinal 
hernia  is  quite  rare  among  females.  In  the 
female  foetus  a  process  of  peritoneum  de¬ 
scends  for  a  little  way  along  the  round  liga¬ 
ment,  and  is  known  as  the  canal  of  Nuck.  If 
this  process  remain  patent,  as  it  not  unfre- 
quently  does,  it  may  lead  to  a  rupture  that 
corresponds  to  the  congenital  hernia  of 
males.  Indeed,  in  quite  early  life,  the  in¬ 
guinal  rupture  is  about  the  only  form  met 
with  in  female  children,  with  the  excep¬ 
tion  of  umbilical  hernia.  In  all  such  in¬ 
stances  of  early  inguinal  hernia,  the  gut  has 
travelled  down  a  patent  canal  of  Nuck. 

2.  Internal  or  Direct  Hernia. — In 
this  form,  the  hernia  leaves  the  abdomen 
through  the  space  known  as  Hesselbach’s 
triangle,  and  to  the  inner  side  of  the  deep 
epigastric  artery.  There  may  be  two  forms 
of  direct  hernia.  In  one  form  the  gut 
escapes  through  the  so-called  middle  fossa 
— a  depression  in  the  peritoneum  between 
the  epigastric  artery  and  the  obliterated 
hypogastric  vessel ;  in  the  other,  through 
the  inner  fossa  between  the  hypogastric 
artery  and  the  outer  edge  of  the  rectus 
muscle.  The  middle  fossa  is  nearly  oppo¬ 
site  to  the  summit  of  the  external  ring.  A 
hernia,  escaping  through  that  fossa,  would 
enter  the  inguinal  canal  some  little  way 
below  the  point  of  entrance  of  an  oblique 
hernia,  and  would  have  the  same  coverings 


as  that  hernia,  with  the  exception  of  the 
infundibuliform  fascia.  The  inner  fossa 
corresponds  with  the  external  ring.  A  rup¬ 
ture  escaping  through  this  fossa  is  resisted 
by  the  conjoined  tendon  and  the  triangular 
ajioneurosis.  These  structures  are  either 
stretched  over  the  hernia  so  as  to  form  one 
of  its  coverings,  or  the  conjoined  tendon  is 
perforated  by  the  hernia,  or,  lastly,  the  gut 
deviates  a  little  in  an  outward  direction 
so  as  to  avoid  the  tendon  and  appear  at 
its  outer  side.  In  any  case,  the  hernia 
is  forced  almost  directly  into  the  external 
abdominal  ring. 

In  distinguishing  a  direct  from  an  in¬ 
direct  inguinal  hernia,  it  must  be  first 
noted  that  the  direct  hernia  is  never  con¬ 
genital.  In  the  oblique  form  the  cord  is 
behind  the  tumour,  in  the  direct  it  is  be¬ 
hind  and  external  to  it.  In  the  congenital 
oblique  hernia,  and  in  recent  examples  of 
the  acquired  form,  the  rupture  takes  the 
direction  of  the  inguinal  canal,  while  the 
direct  hernia  has  its  axis  almost,  if  not 
quite,  parallel  with  the  middle  line.  As 
has  been  already  pointed  out,  old  oblique 
herniae  lose  a  good  deal  of  their  obliquity, 
and,  in  time,  present  an  axis  which  is  not 
very  divergent  from  that  of  the  direct 
hernia.  After  the  reduction  of  a  direct 
rupture,  the  edge  of  the  rectus  muscle  may 
be  readily  felt  to  the  inner  side  of  the  aper¬ 
ture,  and  the  pulsation  of  the  epigastric 
artery  may  be  detected  on  its  outer  side — 
features  that  are  both  lacking  in  the  ob¬ 
lique  variety.  Finally,  the  direct  hernia  is 
usually  much  smaller  than  the  oblique,  and 
assumes  a  more  globular  outline. 

Speaking  generally,  it  may  be  said  that 
inguinal  herniae,  as  a  rule,  contain  small  in¬ 
testine,  and  often  some  omentum.  In  rare 
cases  the  rupture  has  contained  the  caecum, 
the  sigmoid  flexure,  an  ovary,  and  the 
bladder.  In  caecal  ruptures  there  may  be 
no  sac,  or  only  a  partial  one.  When  the 
bladder  occupies  the  tumour,  there  is  no 
sac. 

Inguinal  hernia  is  ten  times  more  com¬ 
mon  in  males  than  in  females.  It  occurs 
with  greatest  frequency  during  the  first  ten 
years  of  life  ;  it  then  diminishes  in  fre¬ 
quency,  and  rises  again  to  attain  the  second 
maximum  between  the  ages  of  twenty  and 
forty.  After  forty  it  once  more  diminishes 
in  frequency. 

Inguinal  herniae  have  been  mistaken 
for  hydrocele,  haematocele,  varicocele,  and 
other  scrotal  tumours  ;  for  tumours  of  the 
cord,  for  glandular  enlargements  in  the  in¬ 
guinal  canal,  for  suppurative  collections  in 
the  canal,  for  retained  testis.  For  the  dif- 
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ferential  diagnosis  of  these  affections  the 
reader  is  referred  to  the  article  Groin. 

In  applying  taxis ,  the  thigh  should  he 
flexed  and  a  little  adducted.  In  congenital 
hernia?,  and  in  recent  acquired  herniae  of 
the  oblique  variety,  the  pressure  should  be 
in  the  direction  of  the  inguinal  canal.  In 
direct  ruptures,  and  in  old  oblique  hernia? 
that  are  not  congenital,  the  pressure  should 
be  applied  almost  directly  backwards. 

In  performing  herniotomy ,  the  external 
incision  should  be  about  lg-  or  2  inches 
in  length,  should  be  made  along  the  middle 
of  the  tumour,  and  in  its  long  axis,  and 
should  be  so  arranged  that  its  centre  shall 
correspond  to  the  external  ring.  The  su¬ 
perficial  external  pudic  vessels  are  usually 
divided  in  the  operation.  It  is  impossible 
to  distinguish  the  various  layers  of  tissue 
that  cover  the  hernia,  the  only  one,  as  a 
rule,  that  is  recognisable,  being  the  cre¬ 
masteric  fascia.  In  dividing  the  constric¬ 
tion,  it  is  recommended  to  cut  upwards  in 
all  forms  of  inguinal  hernia.  The  only 
vessel  in  risk  of  damage  is  the  deep  epi¬ 
gastric.  In  the  oblique  rupture,  an  incision 
directly  upwards  would  quite  avoid  this 
artery ;  but  in  a  direct  hernia,  where  there 
is  reason  to  suppose  that  the  vessel  is  in 
close  connection  with  the  neck  of  the  sac, 
it  is  well  that  the  incision  be  directed  a 
little  inwards  as  well  as  upwards. 

Frederick  Treves. 

INHALATION.  See  Anaesthetics. 

INNOMINATE  ANEURISM,  uncom¬ 
plicated  by  dilatation  of  the  arch  of  the 
aorta,  is  of  rare  occurrence,  and  the  difficulty 
of  distinguishing  it  from  purely  aortic  an¬ 
eurism  is  confessedly  great. 

Symptoms. — The  presence  of  a  pulsating 
swelling  in  the  region  of  the  right  sterno¬ 
clavicular  articulation,  which  may  be  bulged 
forward  or  actually  invaded  by  the  tumour 
in  its  progress  to  the  episternal  notch, 
points  to  either  an  innominate  or  an  aortic 
aneurism,  or  a  combination  of  the  two  dis¬ 
eases.  Deficient  resonance  is  to  be  found 
over  the  upper  third  of  the  sternum,  the 
inner  half  of  the  clavicle,  and  probably  over 
the  infra-eiavicular  region.  A  bruit  may, 
or  more  probably  may  not,  be  present  in 
the  tumour,  but  the  heart’s  sounds  are  apt 
to  be  propagated  very  clearly  into  the  tu¬ 
mour,  and,  according  to  Barwell,  while 
both  sounds  are  heard  as  plainly  as  over  the 
cardiac  region,  it  is  the  second  sound  which 
is  more  especially  exaggerated,  being  often 
louder  than  the  first.  Congestion  of  the 
veins  of  the  right  side  is  an  early  and  marked 
symptom,  and,  later  on,  congestion  of  the 
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left  side  may  follow  compression  of  the  left 
innominate  vein  by  the  tumour.  The  dimi¬ 
nution  of  pulse  in  both  the  right  arm  and 
neck  is  an  important  symptom  of  innomi¬ 
nate  aneurism,  though  not  conclusive,  since 
disease  of  the  aorta  at  the  origin  of  the  in¬ 
nominate  may  give  rise  to  the  same  symp¬ 
toms.  Dyspnoea  and  inability  to  assume 
the  recumbent  position  are  common  in  cases 
of  innominate  aneurism,  and  dysphagia  is 
not  an  infrequent  symptom. 

Treatment. — The  treatment  of  an  in¬ 
nominate  aneurism  by  rest  and  diet  is 
singularly  unsatisfactory,  the  disease  making 
progress  so  soon  as  the  patient  resumes  his 
ordinary  habits,  and  ending  before  long  in 
death  by  rupture,  or  by  fatal  pressure  on  the 
trachea. 

The  surgical  treatment  resolves  itself 
into  some  form  of  distal  ligature,  for  there 
can  never  be  room  to  apply  a  ligature  on 
the  proximal  side  of  the  disease.  Liga¬ 
ture  of  the  common  carotid,  of  the  third 
part  of  the  subclavian,  and  of  both  arteries 
consecutively  or  simultaneously,  have  all 
been  tried,  with  varied  results.  According 
to  Erichsen,  of  the  cases  in  which  one  ves¬ 
sel  alone  was  tied,  in  sixteen  fatal  results 
were  accelerated,  in  three  the  progress  of 
the  disease  was  not  materially  interfered 
with,  in  two  it  was  arrested,  and  in  one  the 
result  was  uncertain,  and  in  one  case  only 
was  the  disease  cured.  Simultaneous  deli¬ 
gation  of  the  two  mam  trunks,  on  the  other 
hand,  seems  to  have  produced  a  cure  in  two 
cases  of  Barwell’s,  and  one  of  King’s,  and 
to  have  given  great  relief  in  several  other 
instances,  both  of  innominate  aneurism  and 
of  aneurism  which  proved  eventually  to  be 
mainly  aortic.  Whatever  may  be  the  cor¬ 
rect  theory  of  the  action  of  the  distal  liga¬ 
ture  {see  Aneurism),  there  can  be  no  doubt 
that  the  double  distal  ligature  does  produce 
a  marked  effect  upon  aneurisms  presumably 
innominate,  and  that  this  is  the  best  opera¬ 
tive  method  to  be  pursued. 

Christopher  Heath. 

INNOMINATE  ARTERY,  The,  com¬ 
mences  at  the  highest  point  of  the  aortic 
arch,  opposite  the  middle  of  the  manubrium 
sterni,  and  ends  opposite  the  upper  part  of 
the  right  sterno-clavicular  articulation.  Its 
length  is  from  1^  to  2  inches. 

In  front  are  the  manubrium  sterni  and 
the  sterno-clavicular  articulation,  separated 
from  the  arterial  trunk  by  the  origins  of  the 
sterno-hyoid  and  sterno -thyroid  muscles 
above,  and  below  by  the  left  innominate 
vein.  Behind  is  the  trachea  ;  to  the  left  is 
the  left  common  carotid  artery  ;  to  the  right , 
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the  pleura  and  the  right  innominate  vein. 
No  branches  are  given  off  from  it  normally. 

Ligation. — I.  The  patient  is  to  be  placed 
on  the  back,  with  the  shoulders  slightly 
raised  on  a  pillow,  the  head  well  thrown 
back  over  the  pillow  and  the  face  turned  to 
the  left  side.  The  surgeon  stands  on  the 
right  side  of  the  patient,  an  incision  is  com¬ 
menced  from  the  middle  line  over  the 
trachea  and  three  quarters  of  an  inch  above 
the  sternum,  and  carried  outwards  parallel 
to,  and  half  an  inch  above,  the  clavicle,  as 
far  as  the  outer  border  of  the  sterno-mastoid 
muscle.  Another  incision  is  made  upwards, 
from  the  inner  end  of  the  first,  along  the 
anterior  border  of  the  sterno-mastoid 
muscle  for  three  inches.  The  angular  flap 
thus  shaped  exposes  the  sterno-mastoid  at 
its  origin.  A  director  or  the  finger  is  first 
passed  beneath  the  sternal,  and  then  the 
clavicular,  head  of  the  muscle,  and  each  is 
divided,  the  inner  wholly,  the  outer  for  about 
three-quarters  of  its  extent.  Reflect  the  an¬ 
gular  flap ;  search  for  the  outer  edges  of  the 
sterno-hyoid  and  sterno-thyroid  muscles ; 
pass  the  director  beneath  them,  raise  them 
and  divide.  Recognise  and  open  the  common 
carotid  sheath,  following  the  artery  down¬ 
wards  with  the  finger,  when  the  innominate 
will  be  reached.  Pull  the  pneumogastric 
nerve  and  the  internal  jugular  vein  out¬ 
wards  and  see  the  subclavian.  Clear  the  in¬ 
nominate  arte^,  as  well  as  possible,  from  the 
pleura  on  the  right  and  the  veins  in  front. 
Pass  the  needle  from  right  to  left,  avoiding 
carefully  the  pleura.  The  description  here 
followed  is  mainly  that  given  by  Mott. 
II.  Sedillot  recommends  an  incision  through 
the  integuments  along  the  interval  between 
the  sternal  and  clavicular  origin  of  the  sterno- 
mastoid  muscle.  It  is  possible,  says  Sedillot, 
when  the  muscular  heads  are  well  separated 
and  the  patient’s  head  flexed,  to  raise  the 
sterno-hyoid  and  sterno-thyroid  muscles, 
and,  cutting  them  through,  to  obtain  a  view 
of  the  vessels  which  would  allow  of  liga¬ 
ture  of  the  innominate,  the  first  stage  of 
the  subclavian,  the  first  part  of  the  common 
carotid,  or  the  vertebral  artery. 

Of  sixteen  recorded  cases,  all  have  proved 
fatal  except  one,  in  which  the  common 
carotid  was  tied  at  the  same  time,  and  the 
vertebral  artery  later  for  secondary  haemor¬ 
rhage.  Twice  the  artery  has  been  cut  down 
upon  and  exposed  without  a  ligature  being 
passed,  but  good  has  resulted  simply  from 
the  manipulation.  James  Cantlie. 

INNOMINATE  BONE,  Fracture  of 

the.  See  Pelvis,  Injuries  of  the. 

INTERTRIGO.  See  Erythema. 


INTESTINE,  Resection  of.  See  En- 

TERECTOMY  ;  COLECTOMY. 

INTESTINAL  OBSTRUCTION.  — 

The  conditions  which  produce  an  obstruc¬ 
tion  in  the  bowels  are  numerous  and  varied. 
They  depend  upon  many  different  mechani¬ 
cal  circumstances,  and  are  the  outcome  of 
diverse  pathological  changes.  They  can 
be  most  conveniently  grouped  and  con¬ 
sidered  under  the  following  headings  : — 

1.  Strangulation  by  bands,  &c.,  and 
through  apertures.  2.  Volvulus.  3.  Intus¬ 
susception.  4.  Stricture.  5.  Obstruction 
by  tumours  and  foreign  substances  within 
the  bowel.  6.  Obstruction  by  the  pressure 
of  tumours,  &c.,  external  to  the  bowel.  7. 
Fsecal  accumulation. 

1.  Strangulation  by  Bands,  &c.,  and 
through  Apertures. — Although  many  dif¬ 
ferent  anatomical  conditions  are  met  with 
under  this  general  heading,  ye  .  the  lesion 
to  the  gut,  and  the  method  of  obstructing 
it,  are  practically  the  same  in  all  the  in¬ 
stances.  No  matter  whether  the  involved 
loop  of  gut  be  ensnared  beneath  a  false 
ligament,  or  a  Meckel’s  diverticulum,  or  an 
omental  band,  or  compressed  by  the  mar¬ 
gins  of  a  normal  or  abnormal  aperture, 
the  intestine  so  obstructed  is  strangulated 
by  precisely  the  same  means  that  are  con¬ 
cerned  in  a  strangulated  hernia.  Indeed, 
this  form  of  obstruction  is  practically  that 
of  an  internal  hernia,  and  the  symptoms, 
and  prognosis,  and  treatment,  in  the  two 
varieties  of  obstruction,  differ  only  on  ana¬ 
tomical  grounds. 

The  commonest  method  of  strangula¬ 
tion  that  comes  under  the  above  heading 
is  effected  by  peritoneal  false  ligaments. 
These  ligaments  are  isolated  adhesions,  the 
result  of  local  peritonitis.  They  are  most 
commonly  met  with  after  the  peritonitis 
attending  inflammation  of  the  caecum,  or 
of  the  connective  tissue  or  viscera  of  the 
pelvis,  and  after  that  due  to  injury,  to 
hernia,  or  to  mesenteric  gland  disease. 
Adhesions,  capable  of  producing  strangula¬ 
tion,  may  indeed  follow  any  form  of  peri¬ 
tonitis  from  which  recovery  is  possible. 
Many  of  the  adhesions  formed  during  the 
progress  of  peritonitis  no  doubt  disappear 
in  time,  others  persist,  and  a  few  are  apt  to 
become  elongated  and  cord-like  from  trac¬ 
tion.  Often  only  a  single  adhesion  is  found, 
and  hence  the  term  employed  by  Mr.  Gay 
of  ‘the  solitary  band.’  The  obstructing 
band  is  usually  narrow,  slender,  fibrous, 
and  cord-like.  Its  length  varies,  and  its 
attachments  will  depend  upon  the  situation 
of  the  causative  peritonitis.  It  is  very 
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common  for  the  band  to  be  attached  by 
one  extremity  to  the  mesentery.  In  most 
instances,  the  adhesion  is  found  to  be 
stretched  in  front  of  a  resisting  surface, 
such  as  the  posterior  abdominal  wall,  the 
lloor  of  the  iliac  fossa,  or  a  surface  of  the 
mesentery,  and  beneath  the  arcade  so 
formed  a  loop  of  intestine  is  strangulated. 
In  other  and  rarer  instances,  the  band  is 
unusually  long  and  forms  a  loop  or  noose, 
in  which  a  knuckle  of  bowel  becomes  en¬ 
snared,  and  by  which  it  is  ultimately 
strangulated.  In  some  of  the  recorded 
examples,  the  loop  or  noose  formed  has 
been  of  a  very  complicated  character. 

In  another  class  of  case,  the  band  is 
formed  by  the  omentum,  and  is  called  an 
omental  cord.  In  these  cases,  a  part  of  the 
free  border  of  the  great  omentum  has  be¬ 
come  adherent  at  some  spot,  and  the  portion 
so  bound  down  has  developed  into  a  cord-  : 
like  structure.  The  attachment  of  the 
omental  ligament  is  usually  to  the  parietes 
or  viscera  of  the  pelvis,  to  the  peritoneum 
in  the  caecal  region,  or  to  the  margins  of  a 
hernial  orifice.  In  some  cases  the  whole 
of  the  omentum  has  been  rolled  up  into  a 
fan-shaped  structure,  the  base  of  the  fan 
being  at  the  transverse  colon,  and  its  apex 
at  the  point  of  attachment  of  the  epiploon. 
More  usually,  however,  the  adherent  seg¬ 
ment  separates  itself  from  the  rest  of  the 
omentum.  As  a  rule,  the  omental  cords  are 
larger,  coarser,  and  of  greater  length  than 
those  last  mentioned. 

Strangulation  by  Meckel's  diverticulum 
also  comes  under  the  above  heading.  The 
true  or  Meckel’s  diverticulum  is  due  to  the 
persistence,  or  incomplete  obliteration,  of  the 
vitelline  duct.  The  diverticulum  is  always 
single,  and  comes  off  from  the  ileum  from 
one  to  three  feet  above  the  caecum.  It  arises 
from  that  side  of  the  bowel  which  is  most 
remote  from  the  attachment  of  the  mesen¬ 
tery.  It  is  tubular,  and  its  walls  have,  in 
all  points,  the  same  structure  as  the  small 
intestine.  In  its  most  complete  condition, 
it  appears  as  a  tube  passing  from  the  ileum 
to  the  umbilicus.  Much  more  frequently, 
however,  it  forms  quite  a  short  projection 
from  the  ileum,  and,  indeed,  the  average 
length  of  the  diverticle  is  three  inches.  It 
may  be  free,  or  it  may  have  acquired  an 
attachment  at  its  distal  extremity.  This 
is  more  usually  to  the  umbilicus,  and  is 
commonly  effected  by  means  of  a  liga¬ 
ment,  which  comes  off  from  the  end  of  a 
short  tubular  diverticulum,  and  continues 
the  process  to  the  vicinity  of  the  navel. 

The  end  of  the  diverticle  or  the  cord, 
which  is  often  continued  from  its  free  ex¬ 


tremity,  may  be  found  attached  to  other 
parts,  such  as  the  small  intestine,  the 
caecum,  and,  very  commonly,  the  mesentery. 
Sometimes,  in  the  position  of  the  diverti¬ 
culum,  no  tubular  process  is  found  but 
only  a  fibrous  cord.  This  cord  may  repre¬ 
sent  a  greatly  atrophied  and  imperfect 
diverticulum,  or  may  be  the  remains  of  the 
omphalo-mesenteric  vessels.  When  the  di 
verticulum  is  free,  its  extremity  may  be 
rounded  like  that  of  a  test-tube,  or  it  may 
be  tuberose  or  clubbed,  from  the  develop¬ 
ment  of  a  false  or  protrusion-diverticulum. 

This  abnormal  process  may  cause  ob¬ 
struction  in  several  ways.  The  adherent 
diverticulum  may  form  an  arcade  beneath 
which  a  loop  of  intestine  becomes  strangu¬ 
lated,  or  when  of  good  length,  and  especially 
when  in  great  part  ligamentous,  it  may 
form  a  noose  in  which  a  knuckle  of  bowel 
may  be  snared.  On  the  other  hand,  when 
the  process  is  free  from  attachment,  and 
has  a  clubbed  extremity,  it  may  actually 
tie  itself  in  a  knot  around  the  pedicle  of 
a  loop  of  bowel.  The  precise  nature  and 
mode  of  formation  of  these  remarkable 
diverticular  knots  has  been  well  described 
by  Parise. 

In  the  fourth  class  of  case,  the  strangu¬ 
lating  agent  may  be  a  normal  structure 
which  has  become  abnormally  attached. 
Thus  intestine  has  been  found  strangulated 
beneath  an  adherent  vermiform  appendix 
or  Fallopian  tube,  beneath  a  fixed  portion 
of  the  mesentery,  and  beneath  the  pedicle 
of  an  ovarian  cyst. 

In  many  cases  belonging  to  the  present 
class,  a  piece  of  bowel  is  strangulated 
through  some  slit  or  aperture.  In  the 
majority  of  the  instances,  the  slit  is  found 
in  the  mesentery.  Some  of  the  mesenteric 
holes  are  due  to  injury,  while  others  are 
congenital.  The  congenital  apertures  are 
round  and  regular,  and  are  found  in  the 
mesentery  of  the  lower  end  of  the  ileum. 
In  other  instances,  the  aperture  is  in  the 
omentum,  and  here  also  it  would  appear 
that  certain  of  these  unusual  holes  are  due 
to  injury,  while  others  are  congenital.  A 
loop  of  bowel  has  been  strangulated  by  the 
margins  of  the  foramen  of  Winslow,  by  a 
slit  in  the  broad  ligament  of  the  uterus, 
and  in  the  suspensory  ligament  of  the  liver ; 
by  the  ring  sometimes  formed  by  adherent 
intestinal  loops,  by  the  slit  left  between  two 
parallel  bands  of  adhesion,  and  through 
apertures  of  like  peculiar  and  rare  char¬ 
acter. 

The  general  form  of  strangulation,  now 
under  notice,  may  concern  any  part  of  the 
intestinal  canal  that  is  capable  of  becoming 
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strangulated.  The  lesion,  however,  almost 
invariably  concerns  the  lesser  bowel.  In 
some  few  cases,  a  part  of  the  colon  has 
been  involved,  but  such  instances  are  quite 
exceptional.  Of  the  small  intestine,  the 
segment  most  frequently  involved  is  the 
terminal  part  of  the  ileum. 

The  amount  of  bowel  implicated  varies 
from  the  smallest  knuckle  to  a  mass  of 
intestine  measuring  several  feet.  The 
average  length  of  the  involved  coil,  as 
gathered  from  the  examination  of  a  large 
number  of  recorded  cases,  is  about  fifteen 
inches. 

2.  Volvulus. — The  term  volvulus  is 
applied  to  a  condition  where  the  intestine 
is  so  twisted  that  its  lumen  has  become 
entirely  occluded.  In  one  form  of  volvulus, 
the  bowel  is  twisted  about  its  mesenteric 
axis,  or  even,  in  rare  cases,  upon  its  own 
axis ;  while  in  another  form,  two  suitable 
coils  of  intestine  are  so  intertwined  or 
knotted  together  that  obstruction  is  brought 
about.  The  first  form  of  volvulus  is  com¬ 
paratively  common,  the  latter  is  very  rare. 
Volvulus  may  concern  the  small  intestine, 
the  ascending  colon  and  caecum,  or  the 
sigmoid  flexure.  It  is  mosr  commonly 
met  with  in  the  sigmoid  flexure.  Else¬ 
where  it  is  exceptional.  Indeed,  it  may  be 
said  that  the  usual  form  of  volvulus  is  due 
to  a  twisting  of  the  sigmoid  flexure  about 
its  mesenteric  axis,  and  that  all  other  forms 
of  twist  are  rare. 

Volvulus  of  the  Sigmoid  Flexure. — 
The  bowel,  as  has  just  been  observed,  is 
usually  found  to  be  twisted  about  its  mesen¬ 
teric  axis.  In  a  normal  sigmoid  flexure, 
especially  when  the  loop  has  but  a  short 
meso-colon,  volvulus  of  this  kind  is  im¬ 
possible.  A  certain  arrangement  of  the 
gut  is  necessary  before  the  twist  can  be 
produced.  In  the  first  place  the  sigmoid 
loop  must  be  of  considerable  length ;  in 
the  second  place  its  meso-colon  must  be 
long  and  very  narrow  at  its  parietal  attach¬ 
ment  ;  and,  thirdly,  the  two  ends  of  the 
loop  of  bowel  must  be  brought  very  close 
together.  When  these  conditions  are  found, 
there  exists  a  free  and  loose  coil,  with  a 
narrow  and  fixed  pedicle,  around  which  it 
can,  with  great  ease,  be  twisted.  This 
arrangement  of  the  sigmoid  flexure  is  rarely 
met  with  except  in  the  bodies  of  adults, 
and  especially  in  those  past  middle  life. 
There  is  evidence  to  show  that  it  is  most 
probably  brought  about  by  long-continued 
constipation. 

When  volvulus  occurs,  the  loop  is 
twisted  around  its  mesenteric  axis.  The 
twist  is  sometimes  from  right  to  left,  but  it 


is  more  usually  from  left  to  right.  When 
the  volvulus  has  occurred,  both  ends  of 
the  loop  are  occluded,  and  the  twist  is 
soon  rendered  permanent.  The  heavy  and 
loaded  coil  has  no  inherent  power  of  right¬ 
ing  itself  ;  it  soon  becomes  distended  with 
gas,  and  this  distension  renders  the  volvu¬ 
lus  irreducible.  If  the  gas  be  evacuated, 
the  distorted  coil  can  probably  be  made  to 
assume  its  normal  position.  The  distension 
of  the  sigmoid  loop  in  volvulus  is  often 
enormous.  In  some  cases  the  involved  coil 
has  appeared  to  occupy  almost  the  whole 
abdominal  cavity.  When  the  distension  is 
moderate,  the  fundus  of  the  twisted  loop 
reaches  the  umbilicus ;  as  the  distension 
increases,  it  tends  to  move  towards  the 
right  hypochondriac  region,  and,  in  extreme 
cases,  the  diaphragm  may  be  pushed  up  by 
the  dilated  coil,  and  death  be  brought  about 
by  pressure  upon  the  thoracic  viscera.  The 
involved  loop  is  found  to  be  intensely  con¬ 
gested,  and  in  the  condition  indeed  of 
bowel  in  a  strangulated  hernia.  If  the 
volvulus  be  unrelieved,  patches  of  gangrene 
appear  upon  the  bowel,  and  spread  rapidly. 
The  colon,  above  the  twist,  is  found  much 
distended  ;  its  mucous  membrane  is  often 
ulcerated,  and  such  ulceration  may  lead  to 
fatal  perforation.  Peritonitis  is  remarkably 
common  in  this  form  of  obstruction,  it 
begins  on  the  involved  coil,  and  then  spreads 
over  the  rest  of  the  serous  membrane.  It 
is  rarely  absent. 

In  the  other  form  of  volvulus  of  the 
flexure,  the  same  anatomical  conformation 
is  found  in  the  bowel  as  in  the  previous 
case,  and,  over  or  under  the  pedicle  of  the 
loop,  a  coil  of  small  intestine  has  passed, 
and  the  loop  and  the  coil  have  become  so 
intertwined  as  to  cause  obstruction  in  both 
the  segments  of  bowel  involved. 

Volvulus  of  the  ascending  Colon  and 
C cecum  is  met  with  under  three  aspects  : — 

(1)  The  ascending  colon  may  be  twisted 
around  its  own  axis.  This  form  of  obstruc¬ 
tion  is,  without  question,  exceedingly  rare. 

(2)  The  caecum  and  ascending  colon  are 
together  provided  with  an  extensive  meso¬ 
colon.  The  free  and  loose  loop  of  bowel, 
so  formed,  may  become  twisted  about  its 
mesenteric  axis,  or  may  become  inter¬ 
twined  with  a  suitable  coil  of  the  small 
intestine,  just  as  in  the  case  of  the  sigmoid 
flexure.  (3)  The  caecum  is  the  subject  of 
congenital  malformation,  and  is  found  to 
be  so  bent  upon  itself,  or  so  twisted  about 
its  long  axis,  that  its  lumen  is  wholly,  or  in 
part,  occluded.  The  colon,  in  these  cases, 
is  often  imperfectly  formed,  the  ascending 
colon  is  absent,  and  the  distorted  caecum 
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found  in  the  right  hypochondriac  region 
or  about  the  umbilicus. 

All  these  forms  of  volvulus  are  rare. 

In  Volvulus  of  the  Small  Intestine ,  as 
in  that  involving  the  sigmoid  flexure, 
two  forms  of  twist  may  be  found.  In  the 
one,  a  loop  of  the  small  intestine  is  twisted 
about  its  own  mesenteric  axis.  In  the 
other,  a  suitable  coil  of  the  bowel  is  engaged 
in  a  volvulus  with  another  suitable  coil. 

It  would  appear  that  volvulus  is  not 
met  with  in  the  small  intestine  when  the 
anatomical  condition  of  that  bowel  is  in 
all  respects  normal.  Sometimes,  a  few  ad¬ 
hesions  hold  the  gut  down  in  such  a  way 
as  to  render  an  irreducible  volvulus  possible. 
In  other  instances,  the  two  ends  of  a  large 
coil  of  small  intestine  are  brought  together. 
In  this  way  the  coil  or  loop  becomes,  to 
some  extent,  separated  from  the  rest  of 
the  intestine.  It  has  a  pedicle,  and  is  in 
a  position  to  enter  into  either  of  the  two 
forms  of  volvulus.  The  bringing  together 
of  the  two  ends  of  the  bowel  in  the  loop 
may  be  due  to  some  old  mesenteric  gland 
disease,  or  to  some  local  peritonitis  in¬ 
volving  the  mesentery.  Volvulus  of  the 
small  intestine  most  usually  concerns  the 
lower  ileum.  The  involved  segment  of 
bowel  becomes  occluded  at  both  ends,  and 
much  distension  is  produced. 

8.  Intussusception. — By  an  intussus¬ 
ception  is  understood  the  prolapse  or  turn¬ 
ing  of  one  part  of  the  wall  of  the  intestine 
into  the  lumen  of  an  immediately  adjoin¬ 
ing  part.  It  forms  more  than  one-third 
of  the  whole  number  of  cases  of  intestinal 
obstruction.  When  an  intussusception  is 
viewed  in  vertical  section,  it  is  found  to  be 
composed  of  six  layers  of  intestine — three 
on  either  side  of  the  central  canal — all 
more  or  less  parallel  to  one  another.  On 
horizontal  section  it  shows  three  concentric 
rings  of  bowel.  In  whatever  way  the  sec¬ 
tion  is  made,  the  arrangement  of  the  layers 
is  found  to  be  such  that  mucous  membrane 
is  in  contact  with  mucous  membrane,  and 
peritoneum  with  peritoneum.  The  external 
of  the  three  layers  is  known  as  the  intus- 
suscipiens  or  sheath.  The  innermost 
cylinder  is  called  the  entering  layer,  and 
the  middle  one  the  returning  layer.  These 
two  layers,  taken  together,  form  the  intus- 
susceptum. 

There  are  three  anatomical  varieties 
of  intussusception  : — (1)  enteric  ;  (2)  colic  ; 
and  (3)  ileo-csecal.  The  enteric  involve  the 
small  intestine,  and  especially  the  ileum 
and  lower  jejunum.  They  are  usually  quite 
short.  The  colic  may  be  found  in  any 
2>art  of  the  colon,  but  are  most  common 


in  the  descending  colon  and  sigmoid  flexure. 
They  also  seldom  attain  great  length. 
There  are  two  forms  of  invagination  at 
the  ileo-csecal  region,  viz.  the  ileo-csecal 
and  the  ileo-colic.  In  the  former,  the  ileum 
and  caecum  pass  into  the  colon,  preceded 
by  the  ileo-csecal  valve,  which  forms  the 
apex  or  free  extremity  of  the  intussuscep- 
tum.  This  form  may  attain  great  size, 
so  that  the  valve  reaches  the  anus  and 
projects  beyond  it.  In  the  ileo-colic  form, 
the  end  of  the  ileum  is  prolapsed  through 
the  ileo-csecal  valve.  The  valve  and  the 
caecum  remain,  for  a  while  at  least,  un¬ 
moved,  and  the  ileum  always  forms  the 
apex  of  the  intussusceptum.  If  the  in¬ 
vagination  increases  after  the  ileum  ceases 
to  become  prolapsed,  the  caecum  and  the 
colon  become  the  subject  of  a  secondary 
invagination.  Leichtenstern  expresses  the 
relative  frequency  of  these  various  forms 
by  the  following  figures  :  Ileo-csecal  44  p.c., 
enteric  30  p.c.,  colic  18  p.c.,  and  ileo-colic 
8  p.c. 

In  all  forms  of  intussusception,  except 
the  ileo-colic,  the  invagination  increases  at 
the  expense  of  the  external  layer  only. 
Thus,  supposing  the  end  of  the  jejunum  to 
be  invaginated  into  the  ileum.  If  the  mass 
increase,  it  will  do  so  solely  at  the  expense 
of  the  ileum,  and  no  more  of  the  jejunum 
will  actively  enter  the  intussusception. 
It  thus  happens  that  the  apex  of  the  intus¬ 
susception  always  remains  the  same,  no 
matter  to  what  length  the  invagination  at¬ 
tains.  In  the  ileo-colic  form,  the  end  of  the 
ileum  is  prolapsed  through  the  valve,  and 
as  the  invagination  increases,  more  and  more 
ileum  is  protruded  through  the  ileo-csecal 
opening,  while  the  sheath  remains  un¬ 
changed.  When,  for  various  reasons,  no 
more  ileum  can  become  invaginated,  then, 
if  the  tumour  increase,  the  caecum  will  be 
turned  in,  and  after  it  the  ascending  colon, 
the  intussusception  now  growing  solely 
at  the  expense  of  the  external  layer  or 
sheath. 

The  true  or  obstructive  intussusception 
must  be  distinguished  from  a  form  of  in¬ 
vagination,  which  is  supposed  to  be  due  to 
disordered  intestinal  movements  occurring 
during  the  act  of  dying.  These  ‘intussus¬ 
ceptions  of  the  dying  ’  are  always  small, 
are  most  common  in  the  small  intestine, 
are  usually  multiple,  are  frequently  retro¬ 
grade,  and  are  in  all  instances  very  readily 
reduced.  They  produce  no  symptoms,  and 
cause,  indeed,  no  material  narrowing  of  the 
lumen  of  the  bowel.  The  true  intussus¬ 
ception  is  always  descending,  i.e.  always 
moves  in  the  direction  of  the  anus.  In  a  few 
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instances  a  true  ascending  or  retrograde 
invagination  has  been  met  with.  Except 
under  the  rarest  circumstances,  the  true  or 
obstructive  invagination  is  always  single. 

Some  few  cases  have  been  reported  of 
double  and  triple  intussusceptions.  In 
these  cases  an  invagination  forms,  and  then 
its  sheath  becomes  itself  the  subject  of  in¬ 
vagination,  so  that  a  double  intussusception 
is  formed,  composed  of  five  layers  instead 
of  three.  If  the  outer  sheath  of  a  double 
intussusception  become  in  turn  the  seat 
of  another  invagination,  a  triple  intussus¬ 
ception  is  produced,  which  will  be  found  to 
be  composed  of  seven  layers. 

The  tumour  generally  has  a  somewhat 
curved  outline,  especially  in  the  ileo-cuecal 
forms.  This  depends  upon  the  traction  on 
the  mesentery,  and  the  tumour  will  there¬ 
fore  be  concave  on  the  side  to  which  the 
mesentery  is  attached.  The  traction  of  the 
mesentery  also  tends  to  make  the  aperture 
of  the  intussusceptum  slit-like,  and  to  pull 
it  towards  the  mesenteric  side  of  the  sheath 
or  receiving  layer. 

Some  invaginations  may  exist  for  some 
length  of  time  without  the  lumen  of  the  in¬ 
volved  bowel  becoming  occluded,  and  with¬ 
out  any  gross  changes  appearing  in  the 
layers  of  the  distorted  intestine.  As  a  rule, 
however,  the  intussusceptum  soon  becomes 
engorged  with  blood  and  greatly  swollen. 
From  this  engorgement,  coupled  with  the 
constriction  to  which  the  neck  of  the  intus¬ 
susception  is  subjected,  the  inner  and  middle 
layers  may  soon  find  themselves  in  the  con¬ 
dition  of  strangulated  bowel.  At  first,  the 
lumen  of  the  intestine  is  comparatively  free, 
but  by  slow  degrees  it  becomes  narrowed, 
and  in  time  most  usually  becomes  quite 
occluded.  This  occlusion  is  due  mainly  to 
the  great  swelling  of  the  intussusceptum, 
and  also  to  the  curving  of  the  tumour  from 
the  dragging  upon  the  mesentery,  and  oc¬ 
casionally  to  the  plugging  of  the  canal  with 
clots  of  blood.  Another  important  change 
which  is  apt  soon  to  take  place  in  the  intus-  i 
susception  is  this — it  becomes  irreducible. 
This  irreducibility  may  depend  upon  ad¬ 
hesions  at  the  neck  or  between  the  opposed 
serous  surfaces  of  the  inner  and  middle 
layers,  or  it  may  be  due  to  the  great  swell¬ 
ing  of  the  intussusceptum  ;  or  to  the  pre¬ 
sence  of  a  polyp  at  its  apex,  or  to  some 
alteration  in  outline  that  the  invagination 
has  undergone,  or — in  the  ileo- colic  form — 
to  the  resistance  offered  by  the  ileo-caecal 
valve.  In  many,  and  indeed  in  perhaps  the 
majority  of  the  cases,  two  or  more  of  these 
factors  in  the  production  of  irreducibility 
are  found  to  be  combined.  The  intus- 


suscipiens  seldom  undergoes  gross  change. 
It  may,  however,  become  the  seat  of  some 
local  peritonitis,  or  become  ulcerated,  or 
even  in  rare  cases  gangrenous.  With  regard 
to  the  intussusceptum,  it  in  time  tends  ta 
become  gangrenous.  The  gangrene  is  pro¬ 
duced  by  the  same  conditions  which  foster 
it  in  strangulated  hernia.  The  necrotic 
process  may  be  limited  to  some  portion  of 
the  intussusceptum,  or  the  whole  of  that 
part  of  the  invagination  may  perish  en 
viasse,  and  be  discharged  from  the  anus. 
It  is  by  means  of  gangrene  of  the  intus¬ 
susceptum  that  an  in  vagination  may  undergo 
spontaneous  cure.  By  this  process  of  elimi¬ 
nation  several  feet  of  intestine  have  been 
separated  and  evacuated. 

4.  Stricture  of  the  Intestine.  —  In 
stricture,  there  is  a  narrowing  of  the  lumen 
of  the  bowel,  due  to  changes  in  the  coats 
of  the  bowel  itself.  It  is  convenient  to 
divide  all  cases  of  stricture  into  two  great 
classes,  the  cicatricial  and  the  cancerous. 

The  Cicatricial  Stricture  depends  upon 
the  contracting  of  a  cicatrix,  consequent 
upon  the  loss  of  substance  by  ulceration  or 
limited  gangrene  of  the  inner  coats.  The 
nature  and  extent  of  the  stricture  produced 
will  obviously  depend  upon  the  situation 
and  extent  of  the  original  loss  of  substance. 
In  the  majority  of  examples,  the  cica¬ 
tricial  stricture  has  followed  upon  some 
primary  ulceration  of  the  bowel.  Dysen¬ 
teric  ulcers  very  often  lead  to  stricture. 
These  ulcers  are  usually  met  with  in  tho 
lower  parts  of  the  colon,  and  become  rarer 
as  the  ceecum  is  approached.  They  often 
cause  extensive  and  very  irregular  contrac¬ 
tions,  and  may  lead  to  a  severe  form  of 
stricture.  The  catarrhal  ulcer — met  with 
in  acute  and  chronic  catarrh — and  the 
syphilitic  ulcer  may  both  be  causes  of  stric¬ 
ture.  The  former  is,  as  a  rule,  limited  to 
the  colon,  the  latter  occurs  most  frequently 
in  the  rectum  and  the  low’er  ileum.  The 
peptic  ulcer  of  the  duodenum,  which  is  said 
to  be  caused  by  the  action  of  the  gastric 
juice,  may  also  lead  to  stenosis.  Tubercular 
ulcers  of  the  bowel  are  also  frequent  causes 
of  stricture.  They  are  most  common  about 
the  lower  ileum  and  the  ileo-csecal  valve.  It 
would  appear  that  the  ulcers  due  to  typhoid 
fever  never  produce  a  very  definite  stricture 
of  the  bowel.  In  several  instances,  the  loop 
of  gut  which  has  been  involved  in  a  strangu¬ 
lated  hernia  has  become  the  seat  of  a  stric¬ 
ture,  the  stenosis  depending  upon  cicatri¬ 
sation  after  ulceration  or  limited  gangrene 
of  the  involved  intestine.  Certain  cases 
also  have  been  recorded,  where  a  cicatricial 
stricture  has  been  more  or  less  distinctly 
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traced  to  the  effects  of  some  injury  to  the 
bowel. 

The  Cancerous  Stricture.  Two  forms 
of  cancer  are  met  with  in  the  bowel,  the 
primary  and  the  secondary.  It  would  appear 
that  any  form  of  carcinoma  may  lead  to 
secondary  deposits  in  the  bowel,  and  those 
deposits  will  of  course  present  the  same 
type  of  structure  as  is  possessed  by  the 
primary  growth.  With  this  form  of  car¬ 
cinoma,  surgery  has  little  or  no  concern. 

"With  regard  to  primary  cancer  of  the 
bowel,  there  are  strong  reasons  for  believing 
that  it  is  strictly  limited  to  one  form  of  car¬ 
cinoma — the  epithelial.  There  is  no  evi¬ 
dence  of  a  substantial  character  to  show  that 
scirrhus  or  medullary  cancer  ever  appears 
in  the  bowTel  as  a  primary  growth. 

Epithelioma  usually  produces  very  defi¬ 
nite  and  well-defined  circular  strictures  of 
the  bowel.  The  outer  surface  of  the  bowel  I 
at  the  seat  of  stricture  is  often  very  sharply 
constricted,  and  presents  an  appearance  as 
if  a  piece  of  cord  had  been  tied  around  it. 
The  deposit  in  the  interior  of  the  bowel  is 
apt  to  assume  an  annular  outline,  and  to  be 
attended  early  in  the  case  by  ulceration. 
The  ulcers  have  often  a  thickened,  indur¬ 
ated,  and  everted  edge  which  is  very  typical. 

In  any  case  of  stricture,  whether  simple 
or  cancerous,  the  intestine  above  the  nar¬ 
rowed  part  becomes  dilated  and  hypertro¬ 
phied,  and  its  mucous  membrane  the  seat 
of  ulceration.  In  stenoses  of  the  colon,  ul¬ 
ceration  is  very  commonly  met  with  in  the 
csecum,  even  in  cases  where  the  obstruction  j 
is  situated  at  some  distance  from  the  caput 
coli.  It  very  frequently  happens  that  the 
ulcer  above  the  obstruction  leads  to  fatal 
perforation. 

Cancerous  strictures  are  much  more 
common  than  cicatricial  strictures,  and  the 
colon  is  much  more  frequently  the  seat  of 
the  stenosis  than  is  the  small  intestine. 
Excluding  the  rectum,  the  commonest  seat 
of  stricture  of  the  intestine  is  in  the  sig¬ 
moid  flexure  ;  next  in  frequency  comes  the 
descending  colon,  and  then  the  splenic  and 
hepatic  flexures.  Indeed,  so  far  as  the  colon 
is  concerned,  it  may  be  said  that  strictures  ! 
become  gradually  less  and  less  frequent  as 
one  passes  up  the  intestine  from  the  sigmoid 
flexure.  In  not  a  few  instances  the  stric¬ 
ture  has  involved  the  ileo-csecal  valve. 

5.  Obstruction  by  Tumours  and  Fo¬ 
reign  Substances. — The  following  Innocent 
Tumours  are  met  with  in  the  intestine  : — 
Fibroma,  fibro -myoma,  lipoma,  angioma,  and 
adenoma.  The  last-named  is  the  most  com¬ 
mon,  the  other  growths  are  rare.  The  ade¬ 
noma  grows  from  the  mucous  membrane,  and 


is  composed  of  glandular  tissue,  of  the  kind 
found  in  Lieberkiihn’s  follicles.  These  tu¬ 
mours  nearly  always  assume  a  polypoid 
outline.  When  the  supporting  connective 
tissue  of  the  mass  is  loose  and  lax,  it  re¬ 
ceives  the  name  of  a  soft  polyp  ;  when  it  is 
more  dense  and  fibrous,  the  tumour  is  called 
a  firm  or  fibrous  polyp,  or  papilloma. 

Adenomata  are  most  frequent  in  the  rec¬ 
tum  and  colon,  are  most  often  met  with  in 
children,  and  are  more  usually  multiple  than 
single.  After  the  colon,  the  lower  end  of  the 
ileum  is  the  most  frequent  seat  of  polypoid 
growths.  Sometimes  these  growths  may 
attain  great  size.  They  may  cause  ob¬ 
struction  by  their  great  size  or  by  their 
numbers,  and  not  infrequently  they  lead  to 
intussusception.  In  some  cases  the  pedicle 
of  the  polyp  has  given  way,  and  the  mass 
has  been  discharged  per  anum. 

Sarcomatous  Tumours  have  been  met 
with  in  the  bowel,  both  as  primary  and 
secondary  growths.  They  are  usually  of 
the  spindle-celled  variety.  They  only  very 
rarely  appear  as  polypi,  and  more  com¬ 
monly  spread  around  the  bowel,  and  then 
probably  produce  one  form  of  what  has  been 
incorrectly  called  a  cancerous  stricture. 
In  connection  with  Hodgkin’s  disease,  im¬ 
mense  masses  of  lympho- sarcoma  have  de¬ 
veloped  in  the  bowel  from  the  adenoid 
tissue  in  the  mucous  membrane. 

By  a  Foreign  Body ,  as  applied  to  the  in¬ 
testinal  tract,  is  meant  any  substance  that 
can  resist  the  digestive  action  of  the  fluids 
of  the  stomach  and  bowels.  These  sub¬ 
stances  may  be  swallowed  by  accident  or 
intent,  and  the  victims  are  very  often  luna¬ 
tics  or  hysterical  individuals.  Some  of  the 
foreign  substances  which  are  smooth  and 
rounded,  such  as  pebbles,  coins,  &c.,  may 
pass  readily  through  the  trowel,  while  ir¬ 
regular-shaped  bodies,  such  as  pieces  of 
bone  and  porcelain,  and  plates  carrying 
false  teeth,  are  very  apt  to  lodge  in  some 
part  of  the  canal.  The  majority,  however, 
of  foreign  bodies  which  are  swallowed  are  in 
time  passed  by  the  anus.  They  may  be  re¬ 
tained  for  weeks  or  even  months,  and  then 
be  evacuated.  If  obstruction  be  produced, 
it  most  probably  depends  upon  impac¬ 
tion  of  the  foreign  body  in  the  lower  ileum. 
The  csecum  is  another  spot  where  such 
substances  are  very  apt  to  lodge.  The  im¬ 
pacted  body  may  excite  ulceration  of  the 
bowel.  This  may  lead  to  perforation  and 
death,  or  may  induce  the  formation  of  an 
abscess,  upon  the  evacuation  of  which  the 
foreign  substance  is  discharged. 

In  many  instances  a  Gall  Stone  has  be¬ 
come  impacted  in  the  intestine,  and  has  led 
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to  fatal  obstruction.  The  stone,  to  cause 
obstruction,  must  be  of  unusually  large  size, 
and  it  is  probable  that,  in  every  instance,  the 
calculus  has  reached  the  bowel  by  direct 
ulceration  between  the  gall-bladder  and  the 
duodenum.  If  the  stone  is  able  to  pass  the 
bile-duct,  it  will  certainly  be  able  to  pass 
through  the  intestine.  When  impaction 
has  taken  place,  the  stone  is  usually  found 
to  be  lodged  in  the  lower  ileum,  and  next 
in  frequency  in  the  duodenum  or  jejunum. 
Impacted  gall-stones  have  induced  fatal 
ulceration  and  gangrene  of  the  bowel,  and 
have  led  to  the  development  of  fsecal  ab¬ 
scesses,  through  which  they  have  been  dis¬ 
charged.  These  biliary  calculi  may  be  re¬ 
tained  for  weeks  or  months  without  causing 
any  symptoms,  or,  after  severe  symptoms 
of  obstruction  have  been  produced,  they 
may  be  spontaneously  evacuated. 

Obstruction  in  the  bowel  may  be  pro¬ 
duced  by  Intestinal  Calculi  or  Enteroliths. 
Some  of  these  concretions  are  composed  of 
phosphatic  deposits,  which  are  usually  found 
to  be  formed  around  a  nucleus  composed 
of  some  undigested  substance.  Such  entero¬ 
liths  are  stone-like,  are  usually  single,  and 
of  small  size.  Other  enteroliths  are  of 
low  specific  gravity,  are  porous  and  sponge¬ 
like  in  texture.  These  are  composed  mainly 
of  densely  felted  masses  of  vegetable  frag¬ 
ments,  mixed  with  calcareous  and  faecal 
particles.  To  this  class  belongs  the  avenolith, 
or  oat-stone,  which  is  said  to  be  met  with 
occasionally  in  the  intestines  of  those  who 
live  largely  upon  oatmeal.  Other  of  these 
calculi  are  made  up  of  hair  and  fibres,  which 
the  patient  is  in  the  habit  of  introducing 
into  the  mouth  from  time  to  time.  Thus 
a  large  mass,  composed  of  cocoa-nut  fibres, 
has  been  found  in  the  intestines  of  individuals 
working  with  that  material.  In  other  cases, 
the  concretion  is  formed  of  insoluble  mineral 
matters  wdiich  have  been  swallowed  as  me¬ 
dicines.  These  enteroliths  are  usually  com¬ 
posed  of  magnesia,  and  may  be  of  great  size. 
In  one  instance,  it  was  found  to  be  com¬ 
posed  wholly  of  gum  benzoin. 

6.  Obstruction  by  the  pressure  of 
Tumours,  &c.,  external  to  the  Bowel. — 
As  instances  of  this  form  of  obstruction 
may  be  cited — occlusion  of  the  intestine  by 
a  retroverted  or  retroflexed  uterus,  especially 
when  enlarged  by  pregnancy,  occlusion 
by  uterine  and  ovarian  tumours,  by  large 
abscesses,  by  tumours  of  the  kidney  and 
other  parts,  by  enlarged  spleens,  and  by  hy¬ 
datid  cysts,  &c.  In  this  form  of  obstruc¬ 
tion,  the  rectum  suffers  the  most  frequently, 
and  after  it  the  sigmoid  flexure,  and  the 
terminal  coils  of  the  ileum. 


7.  Recal  Accumulation.— The  morbid 
condition,  which  forms  the  basis  of  this 
form  of  obstruction,  is  an  insufficiency  in 
the  forces  that  move  the  intestinal  contents 
forward.  This  condition  may  pass  on  to 
absolute  paralysis  of  a .  segment  of  the 
bowel,  leading  to  conrplete  arrest  of  the  in¬ 
testinal  contents  and  symptoms  of  obstruc¬ 
tion.  In  chronic  constipation  it  can  only 
be  said  that  the  peristaltic  movements  are 
feeble,  and  inadequate  to  produce  the  effects 
expected  of  them.  In  the  condition  known 
as  ‘ileus  paralyticus,’  or  obstruction  by 
faecal  masses,  the  constipation  has  led  to 
absolute  occlusion  of  the  bowel,  and  a  con¬ 
siderable  portion  of  the  intestine  is  in¬ 
capable  of  any  peristaltic  movements. 
Faecal  matters  collect  in  this  segment,  and 
form  a  species  of  plug,  which  even  vigorous 
action  in  the  bowel  alone  is  not  able  to  dis¬ 
lodge.  The  retained  faeces  become  more 
and  more  solid  by  absorption  of  their  fluid 
parts,  and  the  contraction  of  the  empty  or 
less  distended  bowel  below  the  accumula¬ 
tion  adds  to  the  obstruction.  As  the  case 
progresses,  the  paralysed  intestine  becomes 
more  and  more  distended,  its  muscular 
fibres  are  stretched  and  even  ruptured,  and 
the  possibility  of  a  restoration  of  peristaltic 
movement  is  rendered  gradually  more  re¬ 
mote.  The  condition  may  be  further  com¬ 
plicated  by  the  appearance  of  chronic  peri¬ 
tonitis.  The  gut  above  the  occlusion 
becomes  dilated  and  hypertrophied,  and  its 
mucous  membrane  the  frequent  seat  of  ul¬ 
ceration  (‘  stercoral  ulcers.’)  It  is  in  the 
caecum  especially  that  these  ulcers  are  very 
apt  to  occur.  This  form  of  obstruction  is 
practically  limited  to  the  colon,  although  it 
may  involve  the  lower  ileum.  The  parts 
in  which  the  accumulation  most  often 
forms  are  the  caecum  and  the  sigmoid 
flexure.  The  dilatation  of  the  bowel  above 
the  obstruction  often  attains  enormous  pro¬ 
portions,  and  the  amount  of  faecal  matter 
accommodated  in  the  bowel  in  these  cases 
may  be  very  considerable. 

Bare  Forms  of  Obstruction. — Among 
the  rarer  forms  of  obstruction  which  are 
excluded  from  the  above  classification,  may 
be  mentioned  the  following: — Occlusion  of 
the  bowel  by  acute  bending  or  kinking,  due 
to  traction  upon  an  isolated  adhesion  or  an 
adherent  diverticulum ;  occlusion  by  means 
of  adhesions  that  compress  the  gut,  and 
that  mat  several  of  the  coils  together ; 
and  narrowing  of  the  bowel  from  shrinking 
of  the  mesentery  after  inflammation. 

The  Symptoms  of  Obstruction. — From 
a  clinical  point  of  view  intestinal  obstruc¬ 
tion  may  be  conveniently  divided  into 
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three  classes  : — 1,  acute  obstruction ;  2, 
chronic  obstruction  ;  and,  3,  cases  where 
symptoms  of  acute  obstruction  supervene 
upon  those  indicative  of  chronic  obstruc¬ 
tion. 

1.  In  Acute  Obstruction  the  patient  is 
seized,  more  or  less  suddenly,  with  severe 
abdominal  pains.  The  pain  is  of  the 
nature  of  colic,  and  is  usually  constant, 
although  liable  to  exacerbations.  He 
vomits.  The  vomiting  appears  early,  is 
copious,  persistent,  and  in  time  very  com¬ 
monly  stercoraceous.  There  is  more  or 
less  absolute  constipation,  with  some  dis¬ 
tension  of  the  abdomen.  There  is  collapse 
with  great  depression  of  strength,  the  tem¬ 
perature  falls,  the  pulse  becomes  rapid  and 
very  feeble,  the  extremities  are  cold,  the 
face  is  pinched  and  the  eyes  sunken,  and 
the  amount  of  urine  is  diminished. 

2.  In  Chronic  Obstruction ,  on  the  other 
hand,  the  onset  is  gradual,  and  the  pro¬ 
gress  of  the  malady  irregular.  There  are 
attacks  of  pain,  which  come  on  at  first  at 
long  intervals,  are  often  provoked  by  food, 
and  are  frequently  ascribed  to  indigestion 
or  colic.  These  attacks  become  more  fre¬ 
quent,  more  severe,  and  of  longer  duration. 
They  are  attended  with  some  vomiting 
and  with  constipation.  The  vomiting  is 
probably  slight  and  the  constipation  not 
absolute.  Between  these  attacks  the 
patient  may  feel  fairly  well,  and  suffer 
only  from  some  abdominal  distension,  some 
irregularity  of  the  bowels,  with  a  sense  of 
malaise  and  with  loss  of  appetite.  The 
attacks  become  more  frequent  and  severe, 
the  vomiting  is  more  persistent,  the  con¬ 
stipation  more  pronounced,  and  the  patient 
dies,  exhausted  and  marasmic,  and  worn 
out  by  the  pain,  the  continued  vomiting, 
and  the  inability  to  take  food.  The  ab¬ 
domen  in  such  cases  may  be  very  much 
distended,  and  the  movements  of  the  in¬ 
testinal  coils  may  be  visible  through  the 
parietes. 

3.  In  the  third  class  of  case  the  patient, 
after  presenting  for  a  variable  period  the 
evidences  of  chronic  obstruction,  succumbs 
at  last  to  an  acute  attack.  The  course  of 
acute  obstruction  is  to  be  estimated  by  days, 
that  of  the  chronic  form  by  weeks  and  by 
months. 

Before  proceeding  to  the  diagnosis  of 
the  various  special  pathological  forms  of  ob¬ 
struction,  it  will  be  convenient  to  analyse 
briefly  somg<  of  the  more  conspicuous  of 
the  symptoms. 

Collapse,  as  an  early  symptom,  is  seen 
only  in  cases  of  acute  obstruction  where 
the  intestine  is  strangulated.  It  is  due 


to  the  sudden  lesion  inflicted  upon  the 
peritoneal  and  intestinal  nerves.  The 
severity  depends  upon  the  rigour  of  the 
strangulation,  the  amount  of  bowel  in¬ 
volved,  and,  to  some  extent,  upon  the  part 
involved ;  for  it  is  apt  to  be  more  marked 
when  the  active  small  intestine  is  involved, 
than  when  the  more  passive  colon  is  the 
seat  of  the  trouble.  The  collapse  will  be 
obviously  influenced  by  the  age  and  general 
condition  of  the  patient.  In  some  cases 
it  may  be  very  profound — as  profound  as 
the  collapse  of  cholera. 

The  Pain  depends,  in  the  first  instance, 
upon  the  damage  inflicted  upon  the  bowel 
by  the  strangulation,  and,  later  on,  upon 
the  violent  and  irregular  peristaltic  move¬ 
ment  which  the  obstruction  excites.  Pain 
due  to  the  former  cause  will  be  more 
or  less  continuous,  while  that  due  to  the 
latter  will  be  paroxysmal  and  colicky.  In 
acute  cases,  the  initial  pain  is  frequently 
referred  to  the  region  of  the  umbilicus, 
i.e.  to  the  region  of  the  solar  plexus.  A 
continuous  pain — even  though  it  present 
occasional  exacerbations  — usually  indicates 
complete  obstruction,  while  a  distinctly  in¬ 
termittent  pain  is  associated  with  an  in¬ 
complete  occlusion  of  the  bowel.  The  early 
pain  in  obstruction  cases  is,  as  a  rule,  not 
attended  by  tenderness  on  pressure.  This 
latter  symptom  is  associated  with  engorge¬ 
ment  of  the  bowel,  with  long-continued 
cramp  in  the  intestinal  muscle,  or  with  the 
appearance  of  local  or  general  peritonitis. 

The  Vomiting,  which  appears  at  the 
very  commencement  of  an  acute  case,  is  no 
doubt  due  to  the  lesion  inflicted  upon  the 
abdominal  nerves.  The  vomiting,  in  the 
after-course  of  the  case  and  in  chronic 
cases,  depends,  for  the  most  part,  upon  the 
obstruction.  The  bowel  above  the  obstruc¬ 
tion  becomes  distended,  and  peristaltic 
movements  passing  along  it  induce  the 
backward  axial  current  in  the  contents, 
whereby  they  are  poured  into  the  stomach. 
The  persistent  vomiting  in  intestinal  ob¬ 
struction  does  not  require  the  theory  of 
antiperistalsis  to  explain  it.  If  the  ob¬ 
struction  be  at  or  above  the  middle  of  the 
ileum,  the  vomited  matters  cannot  become 
stercoraceous,  unless  they  have  been  long 
retained,  when,  from  decomposition,  they 
may  acquire  a  feculent  odour.  An  ob¬ 
struction  in  the  lower  ileum,  or  in  any 
part  of  the  colon,  may  be  associated  with 
genuine  stercoraceous  vomiting. 

The  State  of  the  Towels  will  obviously 
be  influenced  by  the  nature  and  degree  of 
the  obstruction.  It  depends— in  cases  of 
partial  occlusion— also  to  a  great  extent 
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upon  the  fluid  or  solid  condition  of  the  in¬ 
testinal  contents.  The  constipation  may,  in 
some  cases,  be  in  great  part  due  to  reflex 
nerve-action.  Thus,  in  acute  strangulation 
of  the  small  intestine,  there  may  be  abso¬ 
lute  constipation  from  the  very  onset  of 
the  obstruction,  although  the  bowel  below 
the  occlusion  is  well  occupied  by  faeces. 
In  intussusception  there  is — in  at  least 
the  earlier  stages  of  the  malady — diarrhoea. 
Tenesmus  is  a  marked  symptom  in  cases 
of  invagination  involving  the  large  intes¬ 
tine,  and  is  met  with  also  in  obstructions 
that  implicate  the  lower  parts  of  the  colon. 

The  State  of  the  Abdomen. — When  the 
obstruction  is  complete,  meteorism  de¬ 
velops.  With  an  incomplete  obstruction — 
especially  when  a  little  diarrhoea  exists — 
the  abdomen  may  be  quite  flat  and  even 
retracted.  Meteorism  is  most  marked  and 
is  earliest  seen,  when  the  colon  is  obstructed. 
In  no  form  of  intestinal  occlusion  is  me¬ 
teorism  at  once  more  sudden  and  more 
severe,  than  in  volvulus  of  the  sigmoid 
flexure.  In  occlusions  of  the  upper  jeju¬ 
num  and  duodenum,  the  distension  of  the 
abdomen  will  be  limited  to  the  region  of  the 
stomach. 

An  abdominal  tumour  may  be  felt  in 
the  following  cases  : — intussusception,  faecal 
accumulation,  cancer,  certain  neoplasms, 
such  as  lympho- sarcoma,  and  in  some 
cases  of  obstruction  by  gall-stones,  foreign 
bodies,  and  enteroliths.  A  number  of  coils 
of  small  intestine,  matted  together  by  ad¬ 
hesions,  have  formed  a  species  of  tumour, 
and  a  localised  dulness  on  percussion  has 
been  caused  by  collapsed  coils  of  the  lesser 
bowel  which  have  become  grouped  together 
below  an  obstruction. 

Local  tenderness  may  correspond  to  a 
congested  loop  of  bowel,  or  may  indicate 
local  peritonitis. 

The  diminished  amount  of  urine  passed 
in  many  of  the  acuter  cases,  does  not  de¬ 
pend  upon  the  seat  of  the  obstruction,  as 
was  once  urged,  but  upon  its  acuteness, 
and  upon  the  extent  of  the  damage  inflicted 
upon  the  nervous  system.  It  is  rather  one 
of  the  symptoms  of  collapse  ;  it  varies  with 
the  extent  and  degree  of  the  collapse  and 
the  severity  of  the  pain.  In  these  cases, 
a  marked  increase  in  the  amount  of  urine 
passed  as  a  rule  immediately  attends  the 
administration  of  a  full  dose  of  opium. 

Differential  Diagnosis. — 1.  The  case 
is  diagnosed  to  be  one  of  acute  obstruction. 
The  trouble  may,  in  such  an  instance,  be 
due  to — A.  Strangulation  by  bands  and 
through  apertures,  including  strangulation 
by  omental  cords,  by  Meckel’s  diverticulum, 


by  an  adherent  appendix,  &c.,  strangulation 
through  normal  or  abnormal  slits  or 
apertures,  and  all  forms  of  internal  hernia. 

B.  To  volvulus  of  the  sigmoid  flexure  or — 
in  rare  cases — of  other  parts  of  the  colon. 

C.  To  acute  intussusception ;  and,  D,  To 
some  forms  of  obstruction  by  gall-stones, 
foreign  bodies,  and  enteroliths.  See 
Table  1. 

2.  The  case  is  diagnosed  to  be  one  of 
chronic  obstruction.  The  trouble  may,  in 
such  an  instance,  be  due  to — A.  Stricture 
of  the  small  intestine,  including  the  many 
conditions  in  which  the  lesser  bowel  has 
its  lumen  partly  occluded  by  compression, 
by  bending,  by  obstructing  substances  or 
new  growths.  B.  Stricture  of  the  colon,, 
including  the  many  conditions  in  which  the 
colon  has  its  lumen  partly  occluded  by 
compression,  by  bending,  by  obstructing 
substances,  or  new  growths.  C.  Faecal  ac¬ 
cumulations  ;  and,  _D,  Chronic  intussus¬ 
ception.  See  Table  2. 

3.  The  case  is  diagnosed  to  be  one  of 
acute  obstruction  supervening  upon  chronic 
obstruction.  In  such  instances,  a  form  of 
chronic  obstruction  exists,  in  which  the 
lumen  of  the  bowel  is  only  partly  occluded, 
and  in  which  a  complete  occlusion  is  sud¬ 
denly  brought  about.  Thus  faecal  accumu¬ 
lation  may  lead  to  acute  symptoms  when 
absolute  obstruction  is  produced.  Or  a 
stricture  may  have  become  occluded  by 
a  sudden  bending  of  the  bowel,  or  by  block¬ 
ing  of  its  lumen  by  a  mass  of  faeces  or  of 
undigested  food.  Or,  again,  in  chronic  in¬ 
tussusception,  the  lumen  of  the  bowel  may 
become  in  like  manner  suddenly  occluded, 
and  acute  symptoms  be  thus  developed. 

In  all  such  cases  the  previous  history  of 
the  patient  forms  the  most  important  ele¬ 
ment  in  the  diagnosis. 

Treatment. — 1.  Acute  Obstruction. 

A.  Strangulation  by  bands,  &c.,  and 
through  apertures,  including  the  conditions 
named  under  the  heading  in  the  diagnosis. 

The  patient  must,  of  course,  be  kept 
absolutely  at  rest.  No  food  of  any  kind 
should  be  given  ;  it  merely  aggravates  the 
vomiting,  and  could  not  be  digested  even  if 
retained.  Ice  may  be  given  to  suck. 

If  there  be  very  severe  pain  with  collapse, 
and  greatly  diminished  excretion  of  urine, 
morphia  may  be  administered  hypodermic¬ 
ally.  It  must  be  remembered  that  morphia 
can  have  no  really  curative  effect  in  -these 
cases,  and  that  it  is  apt  to  mask  the  symp¬ 
toms,  and  effect  such  apparent  improve¬ 
ment  as  even  to  alter  the  clinical  aspects 
of  the  case.  Laparotomy  offers  the  only 
prospect  of  cure.  In  this  form  of  obstruc- 
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tion  spontaneous  relief,  while  not  abso¬ 
lutely  impossible,  is  yet  excessively  rare, 
much  rarer  than  the  relief  of  strangulated 
hernia  by  spontaneous  means.  The  opera¬ 
tion  should  be  performed  at  once.  The 
simple  opening  of  the  abdomen  is  not  in 
itself  a  serious  measure.  The  delay  is,  on 
the  other  hand,  extremely  serious.  Lapar¬ 
otomy  should  be  a  first  and  not  a  last 
resource.  It  is  as  useless  to  temporise  in 
these  cases,  as  it  would  be  to  temporise  in 
a  case  of  strangulated  hernia  after  taxis 
had  failed.  For  the  various  details  of  the 
operation,  and  the  mortality  attending  it, 
see  Laparotomy. 

B.  Volvulus  of  the  sigmoid  flexure. 
There  is  no  evidence  to  show  that  sponta¬ 
neous  cure  ever  occurs  in  this  acute  affection, 
when  the  twist  is  complete  and  well-de¬ 
fined.  Unless  relieved,  the  condition  would 
appear  to  be  inevitably  fatal.  The  remarks 
on  rest  and  diet,  made  respecting  the  pre¬ 
vious  form  of  obstruction,  apply  equally  to 
this  form.  Morphia  may  be  administered 
hypodermically.  It  stills  the  peristaltic 
movements  which  appear  to  constantly  dis¬ 
turb  the  involved  bowel.  In  some  cases, 
where  the  distension  of  the  loop  has 
been  relieved,  the  volvulus  has  become  un¬ 
twisted.  The  rectum  should  be  therefore 
emptied  by  an  enema,  and  the  distended 
loop  punctured  through  the  parietes.  Fail¬ 
ing  relief  from  this  means,  left  lumbar 
colotomy  should  be  at  once  performed. 
Left  inguinal  colotomy  would  merely  open 
the  distorted  loop,  and  not  the  bowel  above 
the  obstruction.  Attempts  to  reduce  the 
volvulus,  through  an  incision  in  the  anterior 
abdominal  wall,  are  not  likely  to  be  at¬ 
tended  with  success.  The  loop  is  often  of 
enormous  dimensions,  and,  if  untwisted, 
the  volvulus  will  most  probably  re-form 
again. 

C.  Acute  intussusception.  No  food 
should  be  administered,  and  the  patient 
only  be  allowed  to  suck  ice.  Morphia 
or  opium  should  be  at  once  given.  The 
drug  allays  peristaltic  movement,  and  pre¬ 
vents  the  increase  of  the  invagination.  It 
puts  the  disturbed  parts  at  rest,  and  in  some 
few  cases — when  given  early— would  ap¬ 
pear  to  have  effected  a  cure.  Failing  this, 
forcible  enemata  should  be  given.  They 
should  be  administered  by  means  of  a 
syphon,  so  that  the  water  can  enter  the 
bowel  under  a  steady  and  easily  regulated 
pressure.  If  much  pain  be  occasioned,  the 
enema  may  be  given  while  the  patient  is 
under  the  influence  of  an  anaesthetic.  In 
any  case,  before  the  enema  is  used,  the  in¬ 
testinal  movements  should  be  stilled  by 


opium.  The  injection  should  be  retained 
for  at  least  fifteen  minutes.  Some  sur¬ 
geons  prefer  to  distend  the  bowel  with  ah’, 
using  for  the  purpose  a  common  bellows. 
A  better  instrument  for  the  purpose,  how¬ 
ever,  is  Mr.  Lund’s  inflator  ( Lancet ,  vol.  i. 
1883,  p.  588).  These  measures  are  worthy 
of  a  patient  trial,  and  have  been  followed 
with  considerable  success.  They  are  likely 
to  be  most  effective  in  quite  recent  cases. 
They  would  obviously  be  useless  when 
once  adhesions  had  formed,  or  the  in¬ 
vagination  had  become  irreducible  for  other 
reasons. 

If  these  measures  fail,  laparotomy  should 
be  at  once  performed.  It  is  true  that  acute 
intussusception  may  in  time  take  on  a 
chronic  course  ;  but  the  great  majority  of 
|  the  patients  die  long  before  they  can  enter 
|  upon  the  chronic  disease,  and,  moreover, 
the  mortality  in  chronic  intussusception  is 
very  high.  The  general  mortality  of  in¬ 
tussusception  is  70  per  cent.,  and  80  per 
cent,  of  the  patients  die  before  the  seventh 
day.  In  young  children  the  mortality  is 
terribly  high.  It  is  well  known  that  sponta¬ 
neous  cure  may  take  place  by  elimination 
of  the  gangrenous  intussusceptum.  But 
such  elimination  only  occurs  in  42  per 
cent,  of  all  cases,  and,  of  those  in  whom 
it  occurs,  there  is  a  subsequent  mor¬ 
tality  of  no  less  than  40  per  cent.  The 
I  prospects  of  spontaneous  cure  by  gangrene 
are  too  uncertain  to  be  relied  upon.  As 
soon  as  the  means  already  mentioned  have 
had  a  fair  trial  and  have  failed,  laparotomy 
should  be  performed  without  delay.  In 
the  young  it  has  been  urged  that  the  opera¬ 
tion  should  be  performed  within  the  first 
twenty-four  or  forty- eight  hours. 

In  performing  laparotomy  the  invagina¬ 
tion  should  be  reduced  when  possible,  but, 

I  failing  reduction,  the  mass  should  be  re¬ 
sected  by  either  of  the  two  methods  de¬ 
scribed  under  Entereotomy. 

Z).  Acute  obstruction  by  gall-stones, 
foreign  bodies,  &c.  In  several  of  these 
cases  relief  has  attended  the  free  adminis¬ 
tration  of  opium,  followed,  after  a  while,  by 
copious  and  repeated  enemata  and  gentle 
laxatives. 

Failing  relief  from  these  means,  there 
remains  no  treatment  other  than  by  laparo¬ 
tomy  and  extraction  of  the  foreign  body. 
If  the  gut  at  the  seat  of  the  impaction 
be  sound,  the  incision  made  in  its  walls 
may  be  closed  by  sutures  and  the  loop  re¬ 
turned.  If  it  be  gangrenous,  or  much 
ulcerated  or  inflamed,  an  artificial  anus 
should  be  established,  which  can  be  closed 
subsequently  by  a  second  operation. 
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Table  I.— ACUTE  OBSTRUCTION. 


Symptoms 

Strangulation  by 
Bands,  &c.,  and 
through  Apertures 

Volvulus  op  the 
Sigmoid  Flexure 

Acute  Intussusception 

Acute  Obstruc¬ 
tion  by  Gall¬ 
stones,  &c. 

j  Sex  ;  AGE. 

More  common  in 
males  tlian  females. 
Mostly  in  young 
adults.  Bare  after 
40. 

Males  to  females  as 

4  to  1.  Very  rare  be¬ 
fore  40.  Most  com¬ 
mon  between  40  and 
60. 

A  little  more  common  in 
males ;  mostly  in  the 
young.  One-half  of  the 
cases  are  under  the  age 
of  10. 

Gall-stones  are 

much  more  com¬ 
mon  in  females 
than  males.  Ave¬ 
rage  age,  50  to  65. 

j  PREVIOUS 
HISTORY. 

History  of  previous 
peritonitis  in  68  per 
cent. 

History  of  long  stand¬ 
ing,  chronic  consti¬ 
pation. 

Nothing  of  note. 

Gall-stones  may 

have  been  passed. 
History  of  hepati- 
colic.  History  of 
foreign  bodies 

swallowed. 

Mode  op 

ONSET. 

Sudden. 

Sudden. 

Sudden. 

Sudden. 

Paul 

Appears  early ;  is  very 
severe ;  is  colicky 
and  persistent ;  is 
often  situate  about 
the  umbilicus. 

Appears  early.  Is  severe, 
but  not  so  severe  as  in 
previous  case.  Is  in¬ 
termittent  at  first,  and 
then  continuous,  with 
exacerbations.  Is  most 
felt  about  navel  and  re¬ 
gion  of  sigmoid  flexure. 

Appears  early.  Is  severe  at 
first ;  then  tends  to  sub¬ 
side.  Is  at  first,  usually, 
distinctly  intermittent, 
then  becomes  continuous, 
with  exacerbations.  May  be 
localised  about  a  tumour. 

Appears  early.  Is 
severe  and  con¬ 
tinuous,  with  ex¬ 
acerbations. 

Vomiting. 

Appears  early  ;  is  con¬ 
stant,  copious,  and 
very  severe.  In  60 
per  cent,  becomes 
stercoraceous,  on  an 
average,  on  the  fifth 
day.  It  gives  no  re¬ 
lief. 

Appears  less  early,  and 
is  less  marked  and  less 
severe  than  in  previous 
case.  Is  often  scanty. 
Is  feculent  in  15  per 
cent.  It  often  gives 
much  relief  to  patient. 

Does  not  appear  so  early  as 
in  the  two  previous  cases. 
In  8  per  cent,  there  is  no 
vomiting  ;  is  often  scanty  ; 
is  liable  to  great  fluctua¬ 
tions  ;  in  25  per  cent,  the 
vomiting  becomes  fecu¬ 
lent,  on  an  average,  on 
the  fifth  day. 

Appears  early.  Is 
often  copious.  May 
in  time  become 
stercoraceous. 

Constipa¬ 

tion. 

Complete  and  abso¬ 
lute  from  the  first. 
No  discharge  of 
blood  from  the  anus. 

Complete  and  absolute 
from  the  first.  No  dis¬ 
charge  of  blood  from 
the  anus. 

Absolute  constipation  ex¬ 
tremely  rare  ;  diarrhoea  is 
the  rule.  In  80  per  cent, 
a  bloody  discharge  from 
the  anus. 

Complete  from  the 
first.  No  discharge 
of  blood  from  the 
anus. 

Tenesmus. 

Absent. 

Met  with  in  15  per  cent. 

Met  with  in  55  per  cent. ;  is 
often  very  severe. 

Absent. 

Prostra¬ 

tion. 

Marked.  There  is  col¬ 
lapse,  intense  thirst, 
diminished  urine. 

Not  so  marked  as  in  pre¬ 
vious  case.  Maybe  col¬ 
lapse  and  diminished 
urine.  Often  severe 
dyspnoea  from  disten¬ 
sion  of  the  abdomen. 

Marked ;  often  severe  col¬ 
lapse  in  the  young. 

Marked,  but  seldom 
so  pronounced  as 
in  the  previous 
forms  of  obstruc¬ 
tion. 

Abdominal 

PARIETES. 

Flaccid,  unless  peri¬ 
tonitis  has  set  in. 

Soon  become  rigid, owing 
to  early  and  almost 
constant  appearance  of 
local  peritonitis. 

Flaccid,  unless  peritonitis 
has  set  in. 

Flaccid,  unless  peri¬ 
tonitis  has  set  in. 

j  Meteorism. 

Slight.  Seldom  ap¬ 
pears  before  the 
third  day. 

Appears  early,  increases 
rapidly,  and  becomes 
very  extreme.  It  often 
causes  displacement  of 
the  thoracic  viscera. 

Is  rare,  and,  indeed,  absent, 
except  in  cases  associated 
with  constipation. 

Slight. 

Abdominal 

tumour. 

Tumours  or  limited 
areas  of  dulness, 
due  to  distended  or 
strangled  loops,  are 
extremely  rare.  Coils 
of  intestine  are  not 
visible  through  the 
parietes. 

1 

No  tumour.  Coils  of  in¬ 
testine  are  not  visible. 

A  definite  tumour  in  50  per 
cent. ;  is  usually  in  the 
line  of  the  colon.  Is  apt 
to  change  its  place,  to  in¬ 
crease  in  size  and  density 
during  attacks  of  pain, 
and  to  be  the  seat  of  ten¬ 
derness  ;  is  dull  on  per¬ 
cussion.  Is  not  felt  over 
the  hepatic  or  splenic  flex¬ 
ures  of  colon.  A  tumour 
may  be  felt  in  the  rectum, 
or  the  invagination  may 
protrude  from  the  anus. 
Coils  of  intestine  not 
visible. 

Large  gall-stones 
and  foreign  bodies 
have  in  rare  cases 
been  felt  through 
the  parietes.  Large 
enteroliths  may 
form  distinct  and 
hard  tumours. 

Average 

duration 

BEFORE 

DEATH. 

Five  days. 

Six  days. 

Of  ultra-acute  cases,  24 
hours ;  of  acute  cases, 
2  to  7  days  ;  of  sub-acute 
cases,  7  to  30  days. 

Seven  days. 
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Table  II.— CHRONIC  OBSTRUCTION. 


Symptoms 

Stricture  and  Stenoses 
op  the  Small  Intestine 

Stricture  and 
Stenoses  op  the 
Large  Intestine 

Faecal  Accumulation 

Chronic  Intussus¬ 
ception 

Sex  ;  age. 

Non  -  cancerous  strictures 
occur  about  early  middle 
life.  Cancerous  strictures 
are  very  rare  before  40. 
Unaffected  by  sex. 

The  same. 

More  often  in  females 
than  in  males.  In 
adults,  often  in  luna¬ 
tics,  hypochondriacs, 
&c. 

More  often  in  males 
than  females,  and 
most  common  du¬ 
ring  active  adult 
life. 

Previous 

history. 

In  non-cancerous  cases  there 
may  be  a  history  of  dysen¬ 
tery,  tuberculosis,  injury, 
hernia,  &c. 

The  same. 

History  of  long-con¬ 
tinued  and  increasing 
constipation,  with  de¬ 
clining  appetite,  foul 
tongue,  occasional 

nausea,  feeling  of 
languor  and  depres¬ 
sion. 

In  35  per  cent,  of  the 
cases,  begins  sud¬ 
denly  and  becomes 
after  a  while 

chronic ;  in  other 
cases,  commence¬ 
ment  may  be  very 
insidious. 

Course. 

Very  irregular.  Acute  at¬ 
tacks  may  appear  from 
time  to  time,  and  one  such 
attack  may  prove  fatal. 
Symptoms  often  subside 
or  disappear  for  a  while. 

The  same. 

The  abdomen  becomes 
gradually  distended 
and  the  symptoms  de¬ 
velop  slowly  and  pro¬ 
gressively. 

Remarkable  by  its 
irregularity  and 
fluctuations. 

Paix. 

Intermittent  at  first,  with 
long  intervals  of  freedom 
from  pain.  In  time,  the 
intervals  become  shorter 
and  the  attacks  of  pain 
longer.  Attacks  become 
more  frequent  and  severe. 
Pain  is  usually  increased 
by  food,  especially  by  in¬ 
digestible  food.  When  the 
obstruction  is  complete, 
the  pain  is  continuous,  with 
exacerbations. 

General  character  of 
pain  the  same,  but 
is  less  severe.  Is  as 
a  rule  not  affected, 
or  but  indistinctly 
affected,  by  food. 

Pain  develops  gradu¬ 
ally.  Is  at  first  pa¬ 
roxysmal,  then  con¬ 
tinuous,  with  exacer¬ 
bations.  At  any  time 
evidences  of  acute  ob¬ 
struction  may  appear. 

Distinctly  intermit¬ 
tent.  Is  of  irre¬ 
gular  appearance 
and  intensity.  Is 
seldom  severe ;  is 
often  quite  insig¬ 
nificant. 

Vomiting. 

Nausea  during  earlier  at¬ 
tacks  of  pain.  Vomiting 
during  the  later  and  se¬ 
verer  attacks.  Is  often 
provoked  by  food.  In  any 
case  appears  late.  Is  scanty 
and  very  rarely  feculent 
except  towards  end  of  an 
acute  obstructive  attack. 

General  characters 
the  same.  Appears 
later ;  is  scantier ; 
is  not  provoked  by 
food  ;  is  never  fecu¬ 
lent  except  after 
many  days  of  abso¬ 
lute  obstruction. 

May  be  entirely 
absent. 

Appears  late  ;  is  scanty 
and  irregular  in  its 
occurrence ;  is  only 
feculent  after  a  con¬ 
siderable  interval  of 
entire  obstruction. 

Is  marked  in  only  50 
percent.  Is  of  irre¬ 
gular  occurrence. 
Is  most  often  assoc¬ 
iated  with  attacks 
of  pain.  May  be 
induced  or  made 
worse  by  food.  Fe¬ 
culent  in  7  per  cent. 
May  be  entirely 
absent. 

State  op 
bowels. 
Tenesmus 

Constipation  in  60  per  cent. 
Constipation  with  diar¬ 
rhoea  in  40  per  cent.  Con¬ 
stipation  absolute  during 
acute  attacks.  No  blood 
passed  per  anum.  No  te¬ 
nesmus. 

Constipation  the  rule. 
In  cancer,  diarrhoea, 
with  constipation,  is 
common.  In  cancer, 
blood  per  anum  in 
15  per  cent.  Tenes¬ 
mus  especially  in 
cases  with  diarrhoea. 

Pronounced  and  in¬ 
creasing  constipation. 
No  blood  per  anum. 
No  tenesmus. 

State  of  bowels  varies 
greatly.  Irregular, 
with  sometimes  a 
tendency  to  consti¬ 
pation,  and  more 
often  to  diarrhoea. 
Blood  per  anum  in 
50 percent.;  tenes¬ 
mus  in  13  per  cent. 

Meteorlsm 

Absent  except  during  ob¬ 
structive  attacks  or  with 
absolute  constipation. 

Often  very  pro¬ 

nounced,  especially 
when  constipation 
exists. 

Is  gradual,  progressive, 
and  often  considerable. 

Absent  except  during 
attacks  of  complete 
obstruction. 

Tumour. 

In  non-malignant  cases  no 
tumour.  In  cancer  a 
tumour  in  30  per  cent,  of 
the  cases.  Coils  of  intes¬ 
tine  in  movement  visible 
through  the  parietes. 

In  non  -  malignant 
cases  no  tumour. 
In  cancer  a  tumour 
in  40  per  cent,  of  the 
cases.  Coils  of  in¬ 
testine  in  move¬ 
ment  visibl  e  through 
the  parietes. 

Tumour  very  usual.  Is 
most  often  in  csecum 
or  sigmoid  flexure.  Is 
firm  ;  may  be  doughy ; 
is  often  nodular ;  may 
be  very  large. 

Invagination  tumour 
in  50  per  cent. ; 
mass  felt  in  rectum 
in  32  per  cent. 

G-eneral 

CONDITION 

Patient  emaciates,  espe¬ 
cially  in  cancer  cases.  Is 
worn  out  by  pain  and 
digestive  disturbances. 

May  be  collapsed  during 
acute  attacks. 

The  same. 

Suffers  seriously  from 
the  occasional  obstruc¬ 
tive  attacks.  General 
condition  the  same. 

The  same.  Often  dies 
of  marasmus. 

Duration. 

Three  to  five  months,  or 
longer. 

Five  to  six  months, 
or  longer. 

Many  months. 

One  to  six  months, 
or  longer. 
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2.  Chronic  Obstruction. 

A.  Strictures  and  stenoses  of  the  small 
intestine.  In  these  cases,  very  special  care 
should  he  devoted  to  the  dieting  of  the 
patient.  The  food  taken  should  be  moderate 
in  amount,  should  be  taken  in  small  quan¬ 
tities  at  a  time,  and  should  be  composed 
only  of  the  most  digestible  substances.  The 
bowels  should  be  kept  properly  open  by 
gentle  laxatives  and  repeated  enemata. 
When  the  condition  of  the  patient  becomes 
more  grave,  relief  may  be  afforded  by 
enterotomy  (see  Enterotomy)  ;  but  per¬ 
manent  relief  can  only  be  obtained  by  re¬ 
section.  In  simple  stricture,  in  obstruction 
by  innocent  neoplasms,  in  stenoses  which 
cannot  be  relieved  by  simpler  means,  and 
in  epitheliomatous  strictures  of  limited 
degree,  and  attended  by  limited  gland- 
affection,  enterectomy  offers  a  means  of 
permanent  relief  (see  Enterectomy).  Oc¬ 
clusions,  due  to  adhesions,  may  be  treated 
by  the  division  of  the  obstructing  bands 
when  they  are  not  too  extensive,  and  by 
enterotomy  when  the  amount  of  bowel  in¬ 
volved  forbids  the  operation  of  resection. 

B.  Strictures  and  stenoses  of  the  large 
intestine.  In  these  cases,  long- continued 
relief  to  the  more  distressing  symptoms 
may  be  obtained  by  a  careful  system  of 
dieting,  and  by  the  continued  use  of  gentle 
aperients  and  enemata.  The  operative 
treatment,  suitable  for  these  forms  of  ob¬ 
struction,  is  identical  with  that  advocated 
in  the  preceding  class  of  case,  colotomy 
being  substituted  for  enterotomy,  and  co¬ 
lectomy  for  the  resection  of  the  small  in¬ 
testine.  In  performing  colotomy,  it  is 
important  that  the  position  of  the  stricture 
should  be  diagnosed,  so  that  the  gut  be  not 
opened  below  the  seat  of  the  obstruction. 
The  great  frequency  with  which  stricture 
appears  in  the  sigmoid  flexure,  and  the 
increasing  rarity  of  the  affection  as  the 
cascum  is  approached,  should  be  borne  in 
mind  in  speculating  upon  the  position  of 
the  stenosis.  See  Colotomy  ;  Colec-  I 

TOMY. 

C.  Faecal  accumulation.  The  treatment  ! 
of  chronic  constipation  need  not  be  here  j 
considered.  The  surgical  treatment  of  this  j 
form  of  obstruction  is  concerned  only  with 
cases,  where  the  occlusion  has  become  com¬ 
plete  and  urgent  symptoms  have  developed. 
In  such  cases  aperients  do  more  harm  than 
good.  Abdominal  pain  may  be  relieved  by 
opium  or  belladonna  and  warm  fomenta¬ 
tions  to  the  belly.  A  very  limited  diet  of 
carefully-selected  and  digestible  food  should 
be  enjoined.  In  the  more  active  treatment, 
much  good  may  be  effected  by  the  repeated 


use  of  copious  enemata,  and  by  the  evacua¬ 
tion  of  the  contents  of  the  rectum — when 
« 

that  part  of  the  bowel  is  blocked — by  means 
of  the  scoop,  in  cases  where  enemata  fail. 
Some  surgeons  advise  injection  of  carbonic 
acid  in  this  form  of  obstruction,  while 
others  have  ascribed  the  relief  obtained  to 
the  use  of  massage  of  the  abdomen  and  elec¬ 
tricity.  If  all  these  methods  of  treatment 
fail,  and  the  symptoms  persist  and  become 
so  urgent  as  to  threaten  life,  no  alternative 
remains  but  to  perform  colotomy.  This 
procedure  is,  however,  very  rarely  de¬ 
manded,  and,  when  performed  in  these 
cases,  must  be  regarded  rather  as  a  surgical 
calamity  than  as  a  recognised  means  of 
treatment. 

D.  Chronic  intussusception.  In  the 
treatment  of  this  affection,  great  attention 
must  be  paid  to  the  dieting  of  the  patient. 
In  the  most  chronic  cases,  benefit  has  at¬ 
tended  the  use  of  laxatives  and  enemata. 
The  benefit  has  been,  however,  of  a  tem¬ 
porary  nature  only.  In  less  chronic  cases, 
and  especially  in  cases  attended  by  pain 
and  distinct  intestinal  colic,  the  use  of 
opium  is  indicated  as  a  palliative  measure. 
Attempts  may  be  made  to  reduce  the  in¬ 
vagination  by  enemata  or  insufflation. 
Such  measures,  however,  are  almost  sure 
to  be  attended  by  failure.  The  only  re¬ 
maining  means  is  laparotomy,  with  reduc¬ 
tion  of  the  intussusception,  if  possible,  and 
resection  of  the  mass  if  reduction  be  im¬ 
possible.  The  extremely  fatal  character  of 
chronic  intussusception  forms  an  urgent 
argument  in  favour  of  interference  by 
operation.  Frederick  Treves. 

INTRAORBITAL  ANEURISM. 

See  Orbital  Aneurism. 

INTRA  -  UTERINE  FRACTURES 

may  be  produced  in  three  different  ways  : — 
1.  By  external  violence  or  contre-coup.  2. 
By  abnormal  muscular  contraction  in  the 
foetus  or  the  uterine  walls.  3.  By  injuries 
during  parturition.  They  may  be  simple 
or  compound,  disunited  or  united  at  birth. 
From  the  protection  afforded  to  the  foetus 
by  the  liquor  amnii  when  the  membranes 
are  intact,  and  from  the  softness  and  elas¬ 
ticity  of  the  bones  before  birth,  fracture  in 
utero  must  be  of  rare  occurrence.  But  the 
bones  are  subject  to  rickets  at  a  very  early 
period,  and  to  faulty  ossification  with  de¬ 
ficiency  of  earthy  material,  and  in  the 
majority  of  the  cases  where  fracture  has 
been  found,  some  condition  of  this  kind 
will  have  rendered  the  bones  unusually 
brittle  or  pliable. 
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1.  There  are  many  cases  on  record 
where  fracture  of  one  or  more  bones,  and 
even  compound  fracture,  has  been  found  to 
exist  at  birth,  which  has  evidently  resulted 
from  some  external  injury  to  the  mother, 
generally  from  falls  upon  the  abdomen. 
The  fractures  are  often  at  the  epiphyses,  but 
not  necessarily  so.  The  following  are  some 
of  the  cases  recorded  as  having  occurred 
after  distinct  falls  upon  the  uterus :  Frac¬ 
ture  of  the  lower  end  of  the  tibia ;  fracture 
of  the  lower  third  of  the  humerus,  un¬ 
united  ;  compound  fracture  of  the  left  femur ; 
fracture  through  the  epiphysis,  with  separa¬ 
tion  and  displacement  forwards  and  out¬ 
wards  of  the  inner  condyle  of  the  femur  ; 
fracture  of  the  middle  of  the  shaft  of  the 
femur,  from  a  fall  seven  weeks  before  the 
birth  of  a  seven  months’  child — the  child 
died  twelve  days  old,  and  the  broken  ends 
were  found  overlapped  and  firmly  united  by 
callus ;  a  child  was  born  dead  with  several 
fractures,  three  weeks  after  a  fall  from  a 
window;  another  with  fracture  of  the  cranial 
bones  with  depression,  from  a  severe  fall  on 
the  uterus  ;  a  fracture  of  the  middle  of  the 
tibia,  ascribed  to  a  fall  six  weeks  before  birth 
— the  bone  was  shortened  and  bent,  the 
wound  still  existed  at  the  seat  of  fracture, 
and  there  was  callus  round  both  tibia  and 
fibula  ;  a  fracture  of  the  left  clavicle,  with 
the  history  of  a  fall  three  months  before — 
there  was  swelling  and  slight  overlapping 
of  the  fractured  ends  ;  birth  of  a  child  four 
months  after  a  severe  fall,  with  oblique  com¬ 
pound  fracture  of  the  right  tibia  and  fibula 
— for  some  weeks  the  mother  had  pain,  the 
uterus  being  wounded  at  each  movement 
of  the  foetus,  there  was  union  at  birth,  but 
shortening  and  wasting,  and  only  three  toes, 
the  right  arm  had  also  suffered — it  was 
smaller,  and  had  only  three  fingers.  Dr. 
Flecken  gives  a  case  of  a  powerful  woman 
delivered  of  a  strong,  living,  full-timed  child. 
After  expulsion  of  a  large  placenta,  another 
compact  fleshy  placenta  in  partial  connec¬ 
tion  with  the  former  followed.  The  accom¬ 
panying  membranes  contained  a  six  months’ 
foetus,  the  body  of  which  had  been  com¬ 
pressed  so  flat,  that  the  broadest  part  of  the 
cranial  and  thoracic  regions  did  not  exceed 
five  lines.  The  bones  of  the  cranium  lay 
separated  from  each  other,  the  nasal  bones 
projected  as  sharp  points,  and  the  broken 
malar  bone  penetrated  the  skin.  While  in 
the  sixth  month  of  her  pregnancy,  the 
woman  had  fallen  downstairs.  When  frac¬ 
tures  take  place  at  an  early  period,  there  is 
generally  arrest  of  development  in  the  limb 
affected.  Fractures  of  the  cranium  are  ex¬ 
ceedingly  rare. 


2.  Fractures  from  muscular  contraction 
are  generally  associated  with  congenital 
rickets,  or  with  a  cartilaginous  or  very  im¬ 
perfectly  ossified  skeleton.  They  are  often 
multiple.  Dr.  Barker  records  the  case  of  a 
child,  which  lived  only  ten  minutes,  where 
there  was  fracture  of  humerus,  radius, 
ulna,  femur,  tibia  and  fibula  on  both  sides ; 
some  of  the  bones  being  fractured  in  several 
places.  There  was  also  absence  of  the 
frontal,  parietal,  and  expanded  portion  of 
the  occipital  bones,  the  earthy  matter  being 
deficient  and  irregularly  deposited.  Dr. 

:  Davies  gives  a  case  of  compound  fracture 
of  the  femur,  the  lower  fragment  overlap¬ 
ping  nearly  an  inch.  The  child  grew  to  be 
a  man  with  arrest  of  development,  the  limb 
being  only  a  foot  long.  Mr.  Murray’s  case, 
a  seven  months’  child  of  a  syphilitic  mother, 
lived  a  few  days  only,  the  left  humerus  and 
left  femur  being  fractured.  There  are  many 
other  cases. 

3.  The  frontal  and  parietal  are  the  only 
bones  fractured  and  fissured  by  uterine  con¬ 
traction  in  the  act  of  parturition.  Defec¬ 
tive  ossification  is  usually  present.  The 
amount  of  injury  to  the  vessels  is  propor¬ 
tionate  to  the  extent  of  the  fracture  and 
the  separation  of  the  edges  of  the  bone.  In 
these  cases,  blood  is  generally  extravasated 
beneath  the  periosteum  and  in  the  cellular 
tissue  of  the  scalp.  Also  internal  cephal- 
haematoma  may  occur.  Cases  of  fracture  of 
these  bones  have  been  recorded  by  Dr. 
West,  Dr.  Gotz,  and  others,  and  there  are 
a  number  of  cases  collected  by  Dr.  Schworer, 
of  Freiburg.  Amongst  the  latter  there  is 
one  of  a  child  still-born,  received  into  his 
own  hands  at  birth.  The  skin  over  the 
vertex  was  found  swollen,  and  there  was  a 
large  effusion  of  blood  beneath  it,  especially 
over  the  right  parietal  bone.  The  bone 
was  fissured  in  two  places.  Dr.  Michaelis, 
of  Kiel,  reports  a  case  of  fracture  of  the 
right  parietal  bone  in  five  places,  where  it 
came  in  contact  during  birth  with  an  im¬ 
movable  coccyx.  The  head  was  much  dis¬ 
figured,  and  in  the  posterior  third  of  the 
sagittal  suture,  where  the  parietal  bones 
were  firm  and  well-formed  and  the  suture 
only  two  lines  in  width,  were  seen  small 
livid  portions  of  the  longitudinal  sinus  forced 
between  the  bones.  Dr.  Busch  had  a  case 
of  fracture  during  birth,  in  consequence  of 
ankylosis  of  the  joints  in  the  normal  posi¬ 
tion  in  the  uterus.  The  child  was  born 
dead. 

The  subject  of  fracture  in  utero  is  in¬ 
teresting  from  a  medico-legal  point  of  view, 
as  attempts  at  destruction  of  the  foetus  in 
utero  have  undoubtedly  been  made  both  by 
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the  mother  and  by  another  person.  The 
points  to  be  determined  in  such  cases  are — 
the  nature  of  the  fractures,  the  condition  of 
the  hones,  the  period  of  the  injury  as  shown 
by  the  presence  of  callus,  &c.,  and  the 
character  of  the  labour.  It  is  important 
that  the  surgeon  should  be  acquainted  with 
the  forms  of  fracture  that  may  occur  in 
utero  and  at  birth,  independently  of  any 
intended  violence.  They  are  usually  more 
limited  in  extent  than  in  criminal  cases. 
No  surgeon  should  give  evidence  in  respect 
to  fractures  in  the  newly  born  without  a 
full  examination  of  all  the  limbs  of  the 
child,  and  a  careful  consideration  of  the 
above  four  points. 

The  treatment  of  intra-uterine  fractures 
should  take  the  form  of  carefully  regulated 
pressure,  re-fracture  if  necessary,  and  some¬ 
times  the  division  of  tendons  which  main¬ 
tain  deformity.  George  Cowell. 

INTUSSUSCEPTION.  See  Intes¬ 
tinal  Obstruction. 

INUNCTION  OF  MERCURY.— The 
inunction  plan  of  treating  syphilis,  though 
it  has  of  late  been  superseded  to  a  con¬ 
siderable  extent,  in  this  country,  by  calomel 
fumigation,  and  improved  methods  of  ad¬ 
ministering  mercury  internally,  is  certainly 
in  many  instances  an  invaluable  mode  of 
applying  this  agent.  When  applied  forcibly 
to  the  unbroken  skin,  mercury  is  taken  up 
by  the  cutaneous  glands  and  hair-follicles, 
from  whence,  after  a  probable  conversion 
into  the  bichloride,  it  is  transmitted  to  the 
general  circulation  by  the  lymph-vessels. 
The  usual  mode  of  inunction  is,  to  rub  into 
the  skin  of  a  certain  region  from  half  a 
drachm  to  a  drachm  of  mercurial  ointment, 
and  to  repeat  this  daily  until  a  decided 
effect  has  been  produced  on  the  system  and 
on  the  course  of  the  disease.  This  treat¬ 
ment,  to  prove  effectual  and  safe,  must  be 
carried  out  patiently  and  industriously,  and 
with  strict  attention  to  many  small  details. 
The  patient  should  take  repeated  warm 
baths  during  the  course,  spend  at  least  a 
quarter  of  an  hour  every  night  in  rubbing 
in  the  ointment,  avoid  very  carefully  expo¬ 
sure  to  cold  and  damp,  be  very  temperate 
as  to  diet  and  alcoholic  drinks,  and  keep 
the  mouth  in  a  clean  and  healthy  condition 
by  the  frequent  use  of  washes  containing 
chlorate  of  potash,  iodine,  or  chlorine. 

A  change  should  be  made  every  night 
in  the  region  to  which  the  ointment  is  ap¬ 
plied,  the  most  convenient  and  suitable 
parts  being  the  inner  surfaces  of  the  thigh 
and  arm,  the  front  of  the  forearm  and  of 


the  chest  and  abdomen.  Hairy  surfaces 
should  be  avoided,  as  the  inunction  of  mer¬ 
cury  is  apt  to  cause  some  irritation  of  the 
hair-follicles.  As  the  manifestations  of 
syphilis  subside,  the  treatment,  if  tolerated 
by  the  system,  should  be  discontinued  very 
gradually.  This  plan  of  introducing  mer¬ 
cury  into  the  system  is  usually  more  rapid 
than  others,  and,  in  many  instances,  is  more 
efficacious.  The  whole  system  is  gradually 
and  equably  affected,  and  the  mercury  does 
not  exert  any  special  and  excessive  action 
on  the  liver  and  stomach,  so  that  the  latter 
organ,  as  has  been  pointed  out  by  Sigmund, 
is  left  free  for  the  reception  of  medicinal 
agents  which  may  co-operate  in  the  cure  or 
relieve  complications.  Inunction  seems  to 
be  specially  indicated  in  cases  of  acute 
syphilitic  affection  of  such  important  organs 
as  the  brain,  the  eye,  and  the  internal  ear. 
This  method,  however,  is  sometimes  at¬ 
tended  with  bad  effects.  The  local  applica¬ 
tion  of  the  mercurial  ointment  may  cause 
a  troublesome  and  obstinate  erythema,  and 
even  a  pustular  eruption.  Profuse  and  ex¬ 
hausting  perspirations,  and  also  diarrhoea, 
occasionally  interfere  with  the  good  effects 
of  the  treatment.  The  objection  to  the 
plan  of  inunction,  that  it  is  troublesome 
and  uncleanly,  may  be  overcome  by  the  sub¬ 
stitution  for  mercurial  ointment  of  the  oleate 
of  mercury.  W.  Johnson  Smith. 

IODOFORM,  Surgical  Uses  of. — This 
substance,  which  is  chemically  allied  to 
chloroform,  and  contains  96’7  per  cent,  of 
iodine,  is  obtained  in  the  form  of  small  flat 
yellow  crystals.  It  was  first  introduced 
into  use,  in  this  country  at  all  events,  as  an 
application  to  chancroids,  which  fact,  taken 
in  conjunction  with  its  tell-tale  odour,  ac¬ 
counts  for  the  prejudice  which  to  some 
extent  still  exists  against  its  use.  Since 
that  time,  however,  its  utility  has  been  so 
marked  in  a  wide  variety  of  cases  that  its 
early  use  is  becoming  forgotten ;  although 
even  now  attempts  are  made  to  disguise  its 
unmistakable  odour,  which  is  repulsive  to 
many.  Various  means  have  been  recom¬ 
mended  for  this  purpose,  such  as  tincture  of 
musk,  Tonquin  bean,  Peruvian  balsam. 
The  writer  has  for  some  years  prescribed 
an  ointment  containing  5j-  of  iodoform,  f5ss. 
of  compound  tincture  of  benzoin  to  the  ^j. 
of  vaseline ;  in  which  form  the  odour  is 
altered,  though  not  altogether  disguised. 
According  to  Vulpius,  the  most  agreeable 
way  of  applying  it  is  dissolved  in  collodion, 
which  will  take  up  15  per  cent,  of  the 
powder  ;  or  in  equal  parts  of  turpentine  and 
absolute  alcohol,  which  will  take  up  4  per 
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cent. ;  in  oil  of  lavender  (7  per  cent.),  or  oil 
of  caraway  (16  per  cent.). 

As  before  mentioned,  it  has  been  and 
still  is  used,  extensively  and  most  success¬ 
fully,  in  the  treatment  of  chancroids  and 
their  glandular  complications.  It  appears 
to  have  not  only  an  antiseptic,  but  a  sooth¬ 
ing  action  on  these  sores  ;  and,  applied  in 
the  form  of  fine  powder,  the  sores  having 
previously  been  lightly  dried,  the  risk  of 
auto-inoculation  of  neighbouring  parts  is 
much  diminished,  especially  if  followed  by 
the  application  of  collodion,  as  recom¬ 
mended  by  Mr.  Walter  Whitehead.  Even 
in  cases  where  a  phagedaenic  action  has  set 
in,  and  in  which,  formerly,  destruction  of 
the  sore  with  nitric  acid  would  have  been 
indicated,  the  writer  has  seen  most  marked 
and  speedy  benefit  result  from  filling  the 
sores  with  finely  powdered  iodoform,  espe¬ 
cially  if  the  part  has  previously  been  cleaned 
with  glycerine  of  carbolic  acid.  But  the 
success  which  attended  its  use  in  such  sores 
led  to  its  use  in  the  treatment  of  various 
foul  ulcers  and  wounds,  especially  in  sub¬ 
jects  where  there  was  a  syphilitic  or  a 
strumous  taint.  Carbolic  acid  is,  of  course, 
a  potent  cleanser,  but  its  prolonged  use 
does  not  promote  a  healing  action ;  and  for 
this  reason  the  writer  had,  before  the  intro¬ 
duction  of  iodoform,  used  a  combination  of 
tincture  of  iodine  with  carbolic  acid  lotion 
in  the  treatment  of  foul  or  of  indolent 
wounds,  and  the  action  of  that  mixture 
much  resembled  that  of  the  drug  now  un¬ 
der  consideration,  in  not  only  purifying  the 
wound,  but  in  stimulating  the  formation 
of  healthy  granulations  and  producing  a 
typical  healthy  sore.  In  sloughing  or  gan¬ 
grenous  wounds,  such  as  bedsores,  iodoform 
is  most  valuable.  The  simplest  way  of 
applying  it  is  from  an  earthenware  salt- 
or  pepper-caster.  The  iodoform  may  be 
mixed  with  any  dry  powder,  such  as  oxide 
of  zinc  or  calcined  magnesia,  or  it  may  be 
used  unmixed  ;  but  it  should  be  kej)t  in  a 
cool  but  dry  place.  Where  it  is  required 
to  apply  the  drug  to  a  cavity,  one  of  the 
various  forms  of  insufflator  must  be  used. 

So  far  as  the  writer’s  personal  observa¬ 
tion  extends,  he  has  not  met  with  any  case 
where  harm  has  arisen  from  its  use  in  this 
way  ;  but  it  is  well  to  bear  in  mind  the  fact 
that  some  cases  have  been  recorded  in  which 
alarming  symptoms,  and  even  fatal  results, 
have  followed  the  free  application  of  iodo¬ 
form.  (See  British  Medical  Journal,  June 
17  and  August  26,  1882.)  The  symptoms 
of  poisoning  are  fully  described  in  the 
articles  referred  to ;  but  the  main  feature 
has  been  more  or  less  affection  of  the  sen- 
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soriiun,  varying  from  delirium  to  stupor, 
accompanied  by  pyrexia,  with  rapid  pulse 
and  varying  elevation  of  temperature  ;  the 
symptoms  being  relieved  or  removed  as  the 
wound  was  freed  from  iodoform.  Iodoform- 
wool  is  an  elegant  dressing,  which  is  now 
often  used  in  place  of,  or  in  combination 
with,  the  Listerian  dressings,  and  is  free 
from  any  risk  of  causing  constitutional 
disturbance.  With  regard  to  its  antiseptic 
properties,  the  following  observations  by 
Sir  J.  Lister  may  be  quoted : — ‘  Iodoform, 
while  volatile,  is  very  slowly  volatile,  and 
at  the  same  time  so  little  soluble  in  the 
discharges  that  in  these  points  of  view  it 
seems  an  admirable  antiseptic  ;  but  it  is  by 
no  means  a  potent  agent  in  its  action  on 
micro-organisms.  It  is  remarkable  that 
iodoform  has  such  an  effect  as  it  has  in 
preventing  putrefaction ;  but  it  is  by  no 
means  a  powerful  germicide.’ 

The  following  are  some  of  the  uses  to 
which  iodoform  is  applied.  Finely  pow¬ 
dered,  it  is  so  unirritating  that  it  has  been 
dusted  over  the  conjunctiva  at  the  first 
onset  of  purulent  conjunctivitis,  and  both 
at  this  and  at  subsequent  stages  it  has  been 
found  of  great  benefit ;  and  in  the  same 
manner  it  has  been  freely  applied  to  the 
>  peritoneum  after  abdominal  section.  In 
the  form  of  suppositories,  made  with  cacao- 
butter,  it  is  used  in  gonorrhoea,  gleet,  and 
in  cancerous  and  other  ulcerations  of  the 
cervix  uteri.  A  10  or  15  per  cent,  solu¬ 
tion  in  collodion  has  been  found  a  most 
beneficial  application  in  erysipelas.  Inter¬ 
nally,  iodoform  has  been  given  with  ap¬ 
parent  benefit  for  ulcer  in  the  stomach,  in 
doses  of  from  three  to  five  grains  ;  also  in 
cases  of  syphilis,  cancer,  and  in  some  forms 
of  neuralgia,  but  with  questionable  success. 
So  far,  its  great  use  has  appeared  to  be  as 
a  topical  agent.  Chauncy  Puzey. 

IRIDECTOMY.  —  The  operation  of 
iridectomy  may  be  required  for  various 
;  purposes,  either  for  the  relief  of  tension 
{see  Glaucoma),  for  neutralising  the  effect 
of  adhesions,  or  for  the  formation  of  an 
artificial  pupil,  through  which  the  patient 
may  obtain  vision  when  the  natural  pupil 
is  closed  or  in  any  way  obstructed.  When 
performed  on  account  of  adhesions,  or  for 
the  relief  of  tension,  the  piece  excised  should 
be  the  central  third  of  the  upper  half  of  the 
iris,  so  that  the  gap  is  covered  by  the  upper 
lid,  and  is  neither  unsightly  nor  disturbing 
to  vision.  When  performed  for  the  sake  of 
making  an  artificial  pupil,  the  piece  selected 
for  excision  must  be  that  which  will  render 
the  artificial  pupil  most  useful.  Generally 
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speaking,  this  will  he  determined  by  the 
state  of  the  cornea,  which  may  be  opaque 
or  distorted  over  some  part  of  its  surface, 
when  the  surgeon  will  endeavour  to  place  the 
new  pupil  behind  the  best  remaining  portion. 
"When  there  is  a  choice  of  situations,  an  arti¬ 
ficial  pupil  is  most  useful  when  it  can  be  made 
in  a  direction  inwards  and  a  little  down¬ 
wards.  Next,  as  situations  of  election,  come 
directly  inwards,  directly  downwards,  down¬ 
wards  and  outwards,  and  directly  outwards, 
in  the  order  in  which  they  are  mentioned. 
When  the  only  clear  portion  of  cornea  is 
above  the  pupil,  so  that  the  upper  lid  would 
interfere  with  vision  through  the  new  open¬ 
ing,  good  results  have  been  obtained  by  the 
subsequent  division  of  all  the  recti  muscles 
save  the  inferior,  so  as  to  get  the  upper 
part  of  the  cornea  drawn  downwards  to¬ 
wards  the  centre  of  the  palpebral  fissure. 
In  operating  for  the  relief  of  tension,  it  is 
necessary  to  remove  the  whole  width  of  the 
iris,  right  up  to  its  peripheral  attachment ; 
and  it  is  best  to  pursue  the  same  course 
when  operating  on  account  of  adhesions. 
In  making  an  artificial  pupil,  it  is  often  de¬ 
sirable  to  leave  the  periphery,  and  to  cut 
out  a  mere  notch  from  the  pupillary  margin. 
A  small  opening  affords  better  vision  than 
a  larger  one,  and  exposure  of  the  margin  of 
the  lens  is  apt  to  produce  troublesome  dis¬ 
tortion  of  the  retinal  image,  by  reason  of 
spherical  aberration. 

The  knife  required  for  an  iridectomy 
will  vary  with  the  condition  of  the  eye. 
When  there  is  a  good  anterior  chamber,  so 
that  the  lens,  iris,  and  cornea  maintain 
their  normal  relations  to  each  other,  and 
still  more  when  the  anterior  chamber  is 
deepened,  the  ordinary  lance-knife  is  the 
most  convenient.  It  should  not  be  too 
wide,  and  its  edges  should  become  parallel 
at  about  seven  or  eight  millimetres  from 
the  point.  When  there  is  high  tension, 
with  advancement  of  the  iris  and  lens,  the 
latter  would  be  in  danger  of  being  wounded 
by  the  lance-knife  before  this  could  pene¬ 
trate  to  a  sufficient  depth  to  afford  the  re¬ 
quired  length  of  incision ;  and,  in  these  cir¬ 
cumstances,  it  is  necessary  to  use  either  a 
linear  cataract  knife  or  a  very  narrow  lance- 
knife.  The  other  instruments  necessary 
are— an  elevator  for  lifting  the  upper  lid, 
a  fixation-hook  or  forceps,  iris-forceps  and 
scissors,  a  blunt  probe  or  spatula,  some  lint, 
bits  of  fine  sponge,  cotton  wool,  and  a  band¬ 
age.  The  sponges  should  be  perfectly 
clean,  and  moistened  with  some  antiseptic 
solution — that  known  as  ‘  Sanitas  ’  being 
one  of  the  most  convenient  for  the  purpose. 
The  eye  should  be  brought  thoroughly  under 


the  influence  of  cocaine,  and  it  must  be 
borne  in  mind  that  states  of  high  tension 
interfere  with  absorption,  so  that  rather 
more  time  must  be  given  to  the  cocaine 
than  would  otherwise  be  required.  The 
best  method  of  applying  it  is,  probably,  by 
the  discs  rather  than  by  solution,  and  three 
discs,  each  containing  the  fiftieth  of  a  grain, 
inserted  at  intervals  of  five  minutes,  will 
usually  be  sufficient  to  render  the  eye  com¬ 
pletely  insensitive. 

Anaesthesia  being  complete,  and  the 
patient  suitably  placed  on  a  couch  in  a  good 
light,  with  the  plane  of  the  face  nearly  hori¬ 
zontal,  the  surgeon  lifts  the  upper  lid  with 
the  elevator  and  commits  it  to  an  assistant. 
He  then  secures  the  globe  by  the  hook  or 
forceps,  making  his  fixation  close  to  the 
corneal  margin,  at  a  point  opposite  to  the 
centre  of  his  intended  incision.  If  neces¬ 
sary,  he  slightly  rotates  the  globe,  imitating 
the  action  of  the  corresponding  rectus 
muscle,  but  never  lifts  or  pulls  it,  and 
simply  holds  it  still,  without  pressure,  when 
the  desired  position  is  attained.  If  the 
ordinary  lance-knife  has  been  selected,  its 
point  is  placed  on  the  conjunctiva,  a  little 
behind  the  corneal  margin,  in  the  centre  of 
the  intended  incision,  and  is  made  to  pierce 
the  sclerotic  and  to  enter  the  anterior 
chamber  immediately  in  front  of  the  iris, 
by  a  steady  gentle  thrust  directed  towards 
the  centre  of  the  eyeball.  As  soon  as  the 
point  of  the  knife  can  be  seen  through  the 
cornea,  its  direction  must  be  changed,  the 
handle  being  sloped  somewhat  backwards 
so  as  to  direct  the  point  forwards  in  a  cor¬ 
responding  degree  ;  and  in  this  position  it 
is  pushed  steadily  on,  the  operator  watch¬ 
ing  the  opposite  margin  of  the  pupil  to  see 
that  the  point  rides  safely  over  it.  Sup¬ 
posing  the  aqueous  humour  to  be  retained, 
the  thrust  of  the  knife  should  be  continued 
until  the  incision  is  of  sufficient  magnitude  ; 
but,  if  the  aqueous  humour  should  escape 
prematurely,  before  an  incision  of  sufficient 
length  has  been  made,  the  forward  thrust 
must  be  immediately  checked,  and  the  knife 
withdrawn,  lest  the  lens  should  be  wounded. 
If  the  incision  is  nearly  large  enough,  it 
may  be  completed  by  lateral  cutting  with 
the  edge  of  the  knife,  as  it  is  being  with¬ 
drawn  ;  if  not,  it  may  be  enlarged  at  one 
or  both  of  its  extremities,  either  by  scissors, 
or  by  any  small 'knife  which  has  a  blunt 
extremity  and  a  cutting  edge.  For  the 
relief  of  tension,  the  wound  should  not  be 
less  than  six  or  eight  millimetres,  but  for 
other  purposes  it  may  be  less  extensive. 

When  the  anterior  chamber  is  too  shal¬ 
low  for  the  thrust  of  a  lance -knife  to  be 
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made  with  safety,  the  operator  may  either 
take  a  very  narrow  lance-knife,  the  so-called 
iriddesis  knife,  or  a  linear  cataract  knife. 
In  using  the  iriddesis  knife,  fixation  should 
be  made  at  the  corneal  margin,  close  to  the 
left-hand  extremity  of  the  intended  incision. 
The  knife  should  be  carried  into  the  eye  : 
close  to  the  right  of  the  fixation-forceps,  | 
pushed  on  in  front  of  the  iris  until  its  point 
nearly  reaches  the  pupillary  margin,  and 
then  its  right-hand  edge  should  be  made 
to  cut  laterally,  against  the  traction  of  the 
forceps,  until  an  incision  of  sufficient  length 
is  obtained.  If  a  linear  knife  is  used,  its 
point  must  be  placed  at  the  outer  extremity 
of  the  intended  incision,  and  introduced 
into  the  anterior  chamber  nearly  as  far  as 
the  margin  of  the  pupil,  over  which  it  must 
not  pass  for  fear  of  wounding  the  lens.  It 
may  then  either  be  brought  up,  so  as  to 
effect  a  counter  puncture  at  the  other 
extremity  of  the  incision,  and  to  divide  the 
bridge  of  intervening  tissue  as  in  cataract 
extraction  ( see  Cataract)  ;  or  it  may  be 
made  to  cut  its  way  along,  just  outside  the 
corneal  margin,  to  the  required  extent,  or 
until  the  escape  of  aqueous  humour  renders 
the  presence  of  a  sharp-pointed  instrument 
in  the  anterior  chamber  dangerous.  It  is 
of  the  very  first  importance  that  the  inci¬ 
sion,  however  made,  should  be  as  smooth 
and  clean  as  possible,  and  that  its  edges, 
whether  in  the  conjunctiva  or  the  sclerotic, 
should  not  be  jagged  or  contused. 

The  section  being  satisfactorily  com-  | 
pleted,  the  eye  may  be  freed  from  tears  and 
blood  by  one  of  the  morsels  of  moistened 
sponge.  The  patient  is  directed  to  look 
downwards,  and  then,  if  the  iris  has  pro¬ 
lapsed,  the  surgeon  has  only  to  take  hold  of 
it  with  forceps  and  to  perform  the  excision. 
If  it  has  not  prolapsed,  the  closed  forceps 
must  be  passed  into  the  anterior  chamber, 
nearly  to  the  margin  of  the  pupil,  and  there 
suffered  to  expand  to  an  extent  propor¬ 
tionate  to  the  size  of  the  piece  to  be  re¬ 
moved.  They  are  then  closed  upon  the  iris 
as  it  rises  between  them,  and  the  plait 
which  is  seized  is  drawn  gently  out  of  the 
eye.  If  the  object  is  only  to  cut  a  notch, 
to  serve  as  an  artificial  pupil,  the  first  in¬ 
cision  through  the  external  tunics  may  be 
small,  and  the  scissor-blades  may  be  placed 
as  close  behind  the  forceps  as  possible,  so 
that  only  the  piece  actually  held  by  the 
latter  may  be  taken  out,  and  the  rest  suf¬ 
fered  or  coaxed  to  return  into  the  anterior 
chamber.  If  the  object  is  to  relieve  ten¬ 
sion,  the  operator  cuts  in  a  different  direc¬ 
tion,  close  to  or  even  within  one  extremity 
of  the  wound,  and  quite  up  to  the  ciliary 


margin  of  the  iris.  He  then  tears  the  piece 
still  held  by  the  forceps  from  its  attach¬ 
ment,  as  far  as  the  other  extremity  of  the 
wound,  holds  it  somewhat  upon  the  stretch, 
and  excises  it  within  the  lips  of  the  wound 
as  before.  If  any  portion  of  iris  remains 
entangled  at  either  extremity,  an  attempt 
may  be  made  to  seize  and  snip  it  out,  or  it 
may  be  gently  replaced  by  a  small  spatula, 
or  caused  to  return  by  carefully  managed 
friction.  If  it  should  resist  these  measures 
it  must  be  left  alone,  and  dealt  with  on  a 
subsequent  occasion.  Any  coagula  between 
the  edges  of  the  incision  should  be  care¬ 
fully  picked  out  by  iris-forceps,  and  blood  in 
the  conjunctival  sac  removed  by  the  point 
of  a  morsel  of  sponge.  A  compressive  pad 
and  bandage  should  be  applied,  and  the 
patient  sent  to  bed.  By  the  third  day,  or 
sooner,  the  wound  will  usually  be  healed 
and  the  aqueous  humour  retained,  but  the 
blood  poured  out  by  the  cut  vessels  of  the 
iris  may  require  a  longer  time  for  its  ab¬ 
sorption,  and  may  keep  up  some  degree  of 
irritation  until  it  is  absorbed.  During  this 
period,  the  day  should  be  spent  in  a  dimly 
lighted  room,  the  eyes  should  be  kept 
entirely  at  rest,  and  the  compressive  band¬ 
age  should  be  worn  at  night,  or  during 
recumbency  in  the  daytime.  As  soon  as 
the  blood  has  disappeared  and  the  irrita¬ 
tion  is  diminishing,  the  patient  may  be 
suffered  to  go  into  the  air  in  favourable 
weather.  Any  piece  of  iris,  left  incarcerated 
at  either  end  of  the  cicatrix,  will  be  itself 
liable  to  become  a  cause  of  iritis,  and  may 
be  rendered  harmless  by  being  severed,  by 
the  thrust  of  a  cutting  needle,  from  the 
intra-ocular  portion  with  which  it  is  con¬ 
tinuous.  When  an  iridectomy  has  been 
perfectly  performed,  it  will  leave  no  trace 
behind  except  the  coloboma  which  it  occa¬ 
sions.  The  cicatrix  of  the  external  wound 
should  after  a  time  become  invisible,  being 
neither  marked  by  incarcerated  iris  nor 
even  stained  by  pigment. 

For  cases  in  which  the  iris  is  free  and 
normal,  and  in  which  an  artificial  pupil  is 
required  in  consequence  of  central  nebula 
of  the  cornea,  or  of  small  laminar  cataract, 
the  writer  several  years  ago  devised  a 
method  of  operating  which  he  described, 
for  want  of  a  better  name,  as  ‘  optical  iri¬ 
dectomy,’  and  which  he  has  now  practised 
extensively  with  good  results.  The  object 
is  to  cut  out  a  small  V-shaped  notch  from 
the  margin  of  the  pupil,  the  apex  of  this 
notch  being  directed  towards  the  periphery 
of  the  iris.  For  this  purpose,  the  eyeball 
being  carefully  fixed,  a  puncture  may  be 
made  at  the  corneal  margin  with  a  narrow 
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iridectomy  knife,  the  "blade  of  which  should 
pass  in  front  of  the  piece  of  iris  to  be  excised. 
The  knife  should  be  withdrawn  with  the 
smallest  possible  escape  of  aqueous  humour, 
and  should  be  replaced  by  De  Wecker’s  iri- 
dotomy  scissors,  which  should  be  carried 
closed  into  the  anterior  chamber,  until  the 
blunt  extremities  of  the  blades  almost  reach 
the  pupillary  margin.  They  are  then  suf¬ 
fered  to  expand,  and  the  escape  of  aqueous 
humour  lifts  a  small  plait  of  iris  between 
their  edges,  which  plait  is  excised  as  they 
are  closed,  and  may  be  brought  out  of  the 
chamber  as  they  are  withdrawn.  If  it 
should  be  left  behind,  as  sometimes  happens, 
it  may  be  extracted  by  fine  forceps.  In 
order  to  protect  the  lens,  the  external  wound 
must  be  immediately  in  front  of  the  iris, 
and  the  scissors  must  be  directed  forwards 
in  the  anterior  chamber.  The  operation  is 
one  of  considerable  nicety,  and  should 
hardly  be  attempted  by  anyone  who  has 
not  had  experience  in  the  less  difficult 
manipulations  of  ophthalmic  surgery  ;  but, 
for  certain  cases,  it  affords  a  better  pupil 
than  can  be  obtained  in  any  other  manner. 

R.  Brudenell  Carter. 

IRIS,  Diseases  of  the. — In  order  to 
understand  the  diseases  of  the  iris,  the 
principles  on  which  they  should  be  treated, 
and  the  consequences  which  may  follow  from 
neglect  or  from  mismanagement  of  them, 
it  is  necessary  to  remember  the  structure 
and  functions  of  the  part  in  which  they 
occur.  The  iris  is  an  approximately 
vertical  curtain,  attached  at  its  outer  mar¬ 
gin  to  the  ciliary  body,  interposed  between 
the  crystalline  lens  and  the  cornea,  per¬ 
forated  by  a  central  aperture,  the  pupil, 
which  varies  in  diameter  with  the  amount 
of  light  falling  upon  the  eye,  and  largely 
composed  of  muscular  fibres,  some  radiat¬ 
ing,  some  circular,  by  the  action  of  which 
the  diameter  of  the  pupil  is  controlled. 
Besides  muscular  fibres,  it  is  abundantly 
supplied  with  nerves  and  blood-vessels,  is 
covered  by  epithelium,  and,  on  its  posterior 
surface,  by  a  dense  layer  of  pigment.  The 
physical  conditions  of  its  surfaces  are 
analogous  to  those  of  serous  membranes, 
and,  like  these,  it  is  liable  to  pour  out  a 
plastic  exudation  when  it  becomes  inflamed. 
The  pupillary  aperture  admits  the  rays  of 
light  to  the  interior  of  the  eye,  and,  by  its 
variations  in  diameter,  regulates  the  amount 
admitted.  In.  the  healthy  state,  it  is  ex¬ 
ceedingly  sensitive  to  variations  in  the 
amount  of  light,  contracting  and  expanding 
very  freely  ;  but  in  various  states  of  disease 
this  freedom  of  movement  is  impaired  or 


lost.  Besides  admitting  light  it  preserves 
a  communication  between  the  anterior  and 
posterior  chambers  of  the  eye,  permitting 
free  passage  of  fluid  from  the  latter  to  the 
former,  and  thus,  indirectly,  affording  to  the 
fluid  of  the  posterior  chamber,  and  even  to 
that  of  the  vitreous  body,  access  to  the  cir- 
cumcorneal  zone  immediately  in  front  of 
the  iris,  a  region  which  has  been  called 
by  recent  investigators  the  ‘filtration  area,’ 
and  through  which  the  chief  transudation 
of  fluid  from  the  eye  is  now  believed  to 
occur.  In  moderately  dilated  states  of  the 
pupil,  the  anterior  capsule  of  the  crystal¬ 
line  lens  is  in  contact  with  the  pupillary 
margin,  and  the  centre  of  the  lens  projects 
slightly  through  the  opening;  but.  when 
the  pupil  is  widely  dilated,  its  margin  is 
removed  from  contact  with  the  lens  by  the 
curvature  of  the  latter  ;  a  relation  between 
the  two  structures  which  has  an  important 
application  in  practice. 

Coloboma. — The  iris  is  occasionally  the 
seat  of  a  malformation  called  ‘  coloboma  ’  — 
i.e.  deficiency — which  leaves  a  gap  in  some 
part  of  its  circumference.  A  coloboma  is 
usually  seen  extending  directly  downwards 
from  the  pupil,  which  appears  to  be  en¬ 
larged  in  this  direction  as  if  it  had  been 
enlarged  by  an  iridectomy.  When  thus 
situated,  the  gap  may  usually  be  seen 
by  the  ophthahnoscope  to  extend  through 
the  choroid  up  to  the  margin  of  the 
optic  nerve ;  and,  in  such  cases,  it  is 
manifestly  due  to  imperfect  closure  of 
the  tissues  during  foetal  life.  Less  fre¬ 
quently,  coloboma  iridis  is  met  with  in 
other  parts  of  the  circle,  when  the  choroid 
seldom  participates  in  the  defect,  the  nature 
of  which  is  then  less  easily  to  be  under¬ 
stood.  Coloboma  may  be  complete,  extend¬ 
ing  through  the  whole  thickness  of  the  iris 
and  up  to  the  ciliary  margin,  or  it  may 
be  incomplete  in  either  particular,  in  some 
cases  consisting  merely  of  a  deficiency  of 
the  anterior  portion  of  the  structure,  so 
that  it  does  not  affect  the  deeper  layers  and 
the  posterior  pigment ;  in  others  being  a 
mere  notch,  extending  only  part  of  the 
way  from  the  pupillary  towards  the  ciliary 
margin.  In  all  its  forms  it  is  an  unim¬ 
portant  condition,  the  worst  significance  of 
which  is  that  it  may  be  part  of  a  gene¬ 
rally  imperfect  development  of  the  organ. 
The  practitioner  should  be  on  his  guard 
against  mistaking  it  for  the  result  of  an 
operation.  In  young  women  with  light 
irides  it  forms  a  conspicuous  disfigurement ; 
but  it  is,  of  course,  irremediable. 

Cysts  and  Tumours. — The  iris  is  occa¬ 
sionally  the  seat  of  cysts,  which  are  usually 
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congenital,  although  they  may  for  a  long 
time  be  so  small  as  to  escape  notice,  and  of 
morbid  growths,  chiefly  either  sarcomatous 
or  gummatous  tumours.  The  last-named, 
of  course,  require  only  constitutional  treat¬ 
ment  as  parts  of  the  general  syphilitic 
affection ;  but  both  cysts  and  sarcomata, 
or  tumours  of  any  other  kind,  should,  as  a 
rule,  be  removed,  together  with  the  whole 
of  the  portion  of  iris  with  which  they  are 
connected.  In  such  cases,  there  will  some¬ 
times  be  a  difficulty  in  making  the  pre¬ 
liminary  incision  into  the  anterior  chamber 
without  wounding  the  cyst  or  other  morbid 
growth ;  but  this  difficulty  may  be  over¬ 
come  by  making  twro  punctures  simul¬ 
taneously,  with  two  very  narrow  knives, 
one  of  which  should  be  introduced  on 
either  side  of  the  growdh.  It  will  then 
be  possible  to  introduce  a  Weber’s  probe- 
pointed  lacrymal  knife  through  one  punc¬ 
ture,  and  to  bring  it  out  through  the 
other,  when,  the  back  of  the  blade  being 
towards  the  growth,  the  edge  may  be  em¬ 
ployed  to  divide  the  bridge  between  the  two 
punctures.  Various  attempts  have  been 
made  to  treat  cysts  by  something  short  of 
complete  excision ;  as,  by  excising  only  the 
anterior  wall,  or  by  free  laceration  with 
cataract  needles ;  but  these  devices  have 
not  been  followed  by  a  sufficient  measure 
of  success  to  encourage  repetition.  In 
several  instances  acute  inflammation  has 
been  set  up,  and  the  eye  either  destroyed 
or  greatly  injured.  For  tumours,  it  is 
hardly  necessary  to  say,  complete  removal 
is  the  only  course,  and,  until  the  tumour  is 
in  the  hands  of  the  surgeon,  it  will  seldom 
be  possible  to  speak  with  certainty  of  its 
precise  nature,  or  of  the  chances  of  recur¬ 
rence  to  which  the  patient  may  be  exposed. 

Iritis. — The  disease  of  the  iris  which 
demands  most  attention  is  inflammation. 
Iritis  is  a  common  affection,  liable  to 
occur  in  both  sexes  and  at  all  periods  of 
life.  Its  possible  causes  are  various  ;  its 
more  common  causes  are  injury,  some 
dyscrasia,  such  as  syphilis  or  rheumatism, 
and  perhaps  some  forms  of  perverted  in¬ 
nervation.  It  is  often  referred  to  an  excit¬ 
ing  cause,  such  as  overwork  of  the  eye, 
exposure  to  cold,  to  glare,  to  irritating  par¬ 
ticles  or  vapours ;  but  these  conditions, 
when  not  sufficiently  intense  to  be  included 
within  the  general  term  ‘  injury,’  probably 
owe  their  efficacy  to  some  predisposing 
influence.  Iritis  is  seen  under  two  chief 
forms — the  pflastic  and  the  serous.  In 
plastic  iritis  there  is  a  considerable  exuda¬ 
tion  of  lymph,  which  sometimes  forms 
•nodules  on  the  surface  of  the  membrane  or 


at  the  margin  of  the  pupil,  and  which  fre¬ 
quently  produces  adhesions  of  the  iris  to 
the  anterior  capsule  of  the  lens.  In  serous 
iritis  the  effusion  consists  of  turbid  fluid 
rather  than  of  lymph,  and  the  adhesions, 
if  formed,  are  smaller  and  less  resistant ; 
but  the  fluid  often  augments  the  tension  of 
the  eye-ball  in  a  decided  manner,  and 
exudation  is  often  deposited  upon  the 
inner  surface  of  the  cornea  in  a  cloud  com¬ 
posed  of  minute  dots,  which  are  usually 
arranged  in  the  form  of  a  pyramid,  with 
its  apex  over  the  pupil,  and  its  base  at  the 
margin  of  the  cornea. 

Plastic  Iritis. — The  first  symptoms  by 
which  plastic  iritis  can  be  distinctly  recog¬ 
nised  are  four  in  number,  and  they  are 
usually  all  present  together.  They  are  :  (1) 
A  slight  diminution  of  the  ordinary  lustre 
of  the  iris,  with  some  apparent  change  in 
its  colom- ;  (2)  some  degree  of  impairment 
of  the  mobility  of  the  pupil ;  (3)  some  im¬ 
pairment  of  vision ;  (4)  a  slight  zone  of 
p)eri-corneal  sclerotic  congestion.  If  only 
one  eye  is  affected,  the  other  must  be  used 
as  a  standard  of  comparison ;  and,  in  test¬ 
ing  the  mobility  of  the  pupil,  the  sound  eye 
must  be  screened  from  light  and  the  affected 
eye  must  be  alternately  shaded  and  exposed 
without  being  touched.  See  Eye,  General 
Examination  of  the. 

A  deceptive  resemblance  to  iritis  may 
occasionally  be  produced  by  some  affections 
of  the  cornea ;  for  a  hazy  cornea  may  at 
the  same  time  conceal  the  lustre  of  the 
iris,  diminish  its  mobility  by  diminishing 
the  quantity  of  light  which  reaches  it,  im¬ 
pair  vision,  and  be  attended  by  sclerotic 
congestion.  The  removal  of  any  doubt, 
hence  arising,  may  be  obtained  by  the 
application  of  a  drop  of  solution  of  atropia, 
which  for  this  purpose  should  not  be  of 
lower  strength  than  two  grains  of  the 
neutral  sulphate  to  an  ounce  of  distilled 
water.  If  this  fully  dilates  the  pupil  within 
the  customary  time,  half  an  hour  or  so, 
and  if  the  dilated  pupil  preserves  a  cir¬ 
cular  outline,  iritis  is  certainly  not  present. 
In  actual  iritis,  generally  speaking,  even 
'when  the  patient  is  seen  for  the  first  time, 
one  or  more  points  of  adhesion  will  have 
formed  ;  and  atropia,  if  it  dilates  the  pupil 
at  all,  will  dilate  it  into  an  irregular  out¬ 
line,  which  at  once  renders  the  adhesions 
conspicuous.  If  more  time  has  elapsed 
since  the  commencement  of  the  disease, 
and  if  the  case  were  either  severe  origin¬ 
ally,  or  has  been  rendered  so  by  maltreat¬ 
ment,  the  pupil  may  be  wholly  immovable, 
either  universally  adherent  or  totally  in¬ 
sensible  to  the  action  of  atropia ;  the  surface 
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of  the  iris  may  present  blood-vessels  visible 
to  the  naked  eye  ;  the  anterior  chamber 
may  be  more  or  less  filled  with  lymph, 
partly  adherent  to  the  iris,  partly  diffused 
through  the  aqueous  humour,  and  some¬ 
times  passing  into  a  purulent  condition ; 
vision  may  be  reduced  to  quantitative  per¬ 
ception  of  light,  and  the  ocular  conjunctiva 
may  be  intensely  congested. 

Pain  is  a  very  uncertain  symptom.  It 
is  nearly  always  present  when  there  is  in¬ 
creased  tension  ;  but,  in  other  cases,  it  seems 
to  depend  more  on  the  condition  of  the 
patient  than  upon  that  of  the  eye.  When 
there  is  pain,  there  is  nearly  always  con¬ 
stitutional  disturbance,  either  feverishness 
and  a  loaded  tongue,  with  disordered 
secretions,  or  else  a  generally  neurotic  state, 
the  pain  ramifying  more  or  less  through 
the  different  branches  of  the  fifth  nerve, 
and  often  assuming  an  intermittent  or 
paroxysmal  character. 

Intolerance  of  light  is  seldom  present ; 
but,  when  present  in  any  marked  degree, 
it  is  a  symptom  of  grave  import.  It  in¬ 
dicates  at  least  a  tendency  on  the  part  of 
the  ciliary  body  to  participate  in  the  morbid 
action,  and  it  gives  to  the  whole  case  an 
entirely  new  significance. 

In  the  treatment  of  iritis,  in  all  its 
forms  and  stages,  the  first  principle  to  be 
borne  in  mind,  and  to  be  acted  upon  in 
every  case  without  exception,  is  a  negative 
one.  It  is  to  do  no  mischief ;  and  the  only 
way  to  avoid  doing  mischief  is  to  avoid  all 
irritating  local  applications.  In  a  case  of 
commencing  iritis,  the  application  to  the 
eye  of  a  drop  of  a  zinc  or  silver  lotion  will 
stimulate  the  disease  into  a  state  of  in¬ 
tensity,  which  is  hardly  seen  under  any 
other  conditions. 

In  plastic  iritis  of  only  moderate 
severity,  which  has  not  been  aggravated 
by  any  irritant,  the  tendency  is  towards 
recovery ;  and  the  indications  of  treatment 
are  two— first,  not  to  counteract  this  ten¬ 
dency  ;  next,  to  prevent  the  formation  of 
adhesions,  or  to  overcome  them  if  they 
have  formed  already.  For  the  fulfilment 
of  the  first  indication  it  is  necessary  to 
give  both  eyes  complete  functional  rest, 
and  to  protect  them  from  changes  of  tem¬ 
perature,  from  irritants,  and  from  glare. 
The  fulfilment  of  the  second  indication  is 
to  be  accomplished  only  by  atropia  or  some 
kindred  preparation  ;  and  hence  the  effectual 
use  of  atropia  is  the  cardinal  point  in  the 
early  treatment  of  plastic  iritis,  the  one 
thing  which  should  never  be  omitted,  save 
in  the  excessively  rare  cases  in  which  it  is 
found  to  act  as  a  direct  irritant  to  the  con¬ 


junctiva.  The  margin  of  the  pupil,  as 
already  stated,  when  the  opening  is  of  its 
ordinary  diameter,  rests  in  contact  with 
the  anterior  surface  of  the  crystalline  lens. 
In  this  position,  the  effusion  of  lymph  is 
followed  by  the  immediate  adhesion  of  the 
structures  between  which  it  is  interposed. 
But  full  dilatation  of  the  pupil  removes  its 
margin  from  contact  with  the  lens,  in  con¬ 
sequence  of  the  receding  curvature  of  the 
peripheral  j>arts  of  the  latter.  The  anterior 
capsule  is  then  separated  from  the  iris  by 
a  film  of  aqueous  humour,  into  which  the 
lymph  projects  without  becoming  adherent, 
or  through  which  it  is  diffused.  Complete 
dilatation  of  the  pupil,  therefore,  presents 
an  insuperable  physical  obstacle  to  the 
formation  of  adhesions  ;  and,  as  soon  as  the 
pupil  is  completely  dilated,  there  is  nothing 
more  to  do  than  to  maintain  the  dilatation, 
and  the  iritis  will  die  out  harmlessly. 

In  order  to  dilate  the  pupil,  when  de¬ 
clared  iritis  exists,  it  is  best  to  use  a  4- 
grain  solution  of  sulphate  of  atropia,  and 
to  place  a  drop  within  the  conjunctival  sac 
every  four  hours.  If  the  iritis  has  existed 
twenty-four  hours  or  more,  the  atropia  will 
be  likely  to  produce  only  irregular  dilatation, 
the  pupil  expanding  fully  in  some  directions, 
while  its  margin  is  already  fixed  at  certain 
points  by  adhesions.  The  atropia  being 
continued,  recent  adhesions  will  in  many 
cases  give  way,  and  when  they  do  so  the 
dilatation  becomes  complete.  The  atropia 
being  still  continued,  the  eye  recovers  in  the 
course  of  a  few  days,  and  the  pupil  may 
then  be  suffered  to  return  to  its  normal 
diameter.  Complete  dilatation  is  always 
attended  by  much  relief  to  the  symptoms 
previously  complained  of  by  the  patient  ; 
but,  if  atropia  is  laid  aside  as  soon  as  com¬ 
plete  dilatation  is  produced,  the  improve¬ 
ment  will  often  be  only  temporary.  The 
pupil  contracts  again,  the  hyperaemia  con¬ 
tinues  or  increases,  more  lymph  is  poured 
out,  and  adhesions  recur.  In  order  to 
avoid  such  recurrence,  it  will  usually  be 
sufficient  to  continue  the  application  of 
atropia  with  diminished  frequency,  as  by  a 
single  drop  night  and  morning,  until  all 
unusual  vascularity  has  disappeared,  until 
the  media  are  clear,  and  until  natural 
vision,  save  for  the  action  of  the  atropia,  is 
restored.  When  recovery  is  apparently 
complete,  the  atropia  may  be  laid  aside  ; 
but  the  eye  must  be  carefully  watched 
during  the  first  few  days,  and  the  slightest 
blush  of  renewed  congestion  would  call  for 
an  immediate  return  to  the  remedy. 

When  plastic  iritis  is  of  a  high  degree 
of  original  severity,  or  when  it  has  been 
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aggravated  by  improper  treatment,  or  even 
when  it  has  been  suffered  to  exist  for  some 
days  unchecked,  a  state  is  produced  in  which 
atropia  fails  to  exert  its  customary  influence. 
Either  the  dilatator  muscle  is  paralysed  by 
the  inflammation,  or  the  greater  part  of  the 
iris  is  adherent,  or  these  conditions  co-exist. 
The  adhesions  remain  unaffected,  and  the 
intermediate  portions  of  the  pupil  will  only 
dilate  partially  and  sluggishly ,  if  at  all,  show¬ 
ing  that  the  muscular  fibres  act  only  imper¬ 
fectly,  even  where  the  margin  is  free.  I11 
such  conditions,  the  demand  for  mercury  is 
imperative  ;  and  its  constitutional  action 
must  be  obtained  as  rapidly  as  prudent 
administration  will  allow.  It  may  there¬ 
fore  be  said,  as  a  rule,  that  it  is  sufficient 
at  first  to  prescribe  atropia  solution  for  a 
case  of  iritis,  which  is  at  once  mild  and 
recent.  But  if,  when  the  patient  is  first 
seen,  the  attack  has  been  running  on  for 
a  day  or  two,  and  is  even  moderately 
severe,  it  is  better  to  prescribe  mercury  as 
well  as  atropia,  giving  perhaps  twTo  grains 
of  blue-pill  twice  a  day.  In  forty-eight 
hours,  if  the  pupil  is  well  dilated,  the 
mercury  may  be  laid  aside  ;  but,  if 
the  pupil  has  resisted  dilatation,  the 
mercury  must  be  pushed,  writh  the  know¬ 
ledge  that  the  quantity  already  taken 
has  laid  the  foundation  of  the  effect  which 
it  is  desired  to  produce.  This  effect  should 
not  exceed  the  formation  of  the  slightest 
mercurial  line  upon  the  gums ;  and  it 
should  be  maintained  until  resolution  of 
the  inflammation  is  accomplished.  Im¬ 
provement  usually  commences  almost 
simultaneously  with  the  first  appearance 
of  the  mercurial  line ;  and  absorption  of 
the  effused  lymph  often  proceeds  with 
great  rapidity.  As  the  lymph  disappears, 
the  pupil  yields  more  and  more  to  the 
atropia,  and,  in  favourable  cases,  rupture 
of  all  the  adhesions  may  be  produced. 

The  influence  exerted  upon  iritis  by 
mercury,  and  the  necessity  for  administer¬ 
ing  it  in  certain  cases,  seem  to  be  essentially 
independent  of  the  syphilitic  or  non-syphi- 
litic  character  of  the  affection.  A  patient 
who  has  iritis  may  also  have  syphilis,  and 
may  require  mercury  on  account  of  that 
syphilis ;  but,  speaking  with  reference  to 
the  iritis  alone,  the  writer  is  not  accustomed 
even  to  take  into  consideration,  as  a  ques¬ 
tion  bearing  upon  treatment,  whether  the 
iritis  is  syphilitic  or  not,  but  accepts  re¬ 
sistance  to  atropia  as  a  sufficient  proof  that 
mercury  is  needed. 

It  sometimes  happens  that  iritis  is  at¬ 
tended,  from  the  first,  by  an  unusually  active 
degree  of  vascular  excitement.  The  face 


will  be  somewhat  flushed,  the  eyelids  hot, 
the  temporal  pulse  increased  in  fulness  and 
force.  I11  such  circumstances  the  action 
of  atropia  will  be  resisted,  but  it  does  not 
follow  that  mercury  will  be  required.  Be¬ 
fore  prescribing  it,  an  endeavour  should  be 
made  to  subdue  the  vascular  excitement, 
and,  if  this  can  be  accomplished,  complete 
dilatation  of  the  pupil  will  often  follow.  A 
case  might  occur  in  which  it  would  be 
proper  to  take  blood  from  the  arm ;  but 
two  or  three  leeches  to  the  temple,  near 
the  margin  of  the  orbit,  will  generally  be 
sufficient.  Whenever  there  is  evidence  of 
active  congestion,  coupled  with  resistance 
to  atropia,  some  form  of  depletion  should 
precede  the  administration  of  mercury,  and, 
if  the  pupil  then  become  dilated,  should 
supersede  it.  If  there  were  any  strong 
reason  for  abstaining  from  depletion,  a 
minim  or  two  of  tincture  of  aconite  might 
be  given  every  fifteen  minutes,  until  a 
manifest  diminution  of  vascular  excitement 
was  produced. 

When  iritis  is  attended  by  pain,  this 
may  arise  from  either  of  two  widely  differ¬ 
ent  causes,  and  may  assume  either  of  two 
widely  different  characters.  It  may  be  the 
pain  of  hypersesthesia,  of  nervous  exaltation 
or  irritation,  or  it  may  be  the  pain  of  ten¬ 
sion,  due  to  the  stretching  of  the  ocular 
tunics  by  increased  secretion  within.  The 
former  is  usually  more  or  less  neuralgic 
and  paroxysmal,  the  latter  is  usually  de¬ 
scribed  as  a  permanent  sensation  of  fulness, 
aching,  stretching,  or  weight.  But  verbal 
descriptions  of  pain  have  no  common 
measure  ;  and,  whenever  pain  is  experienced 
in  iritis,  the  state  of  tension  of  the  eyeball 
must  be  carefully  and  frequently  examined, 
,and  any  decided  increase  must  be  dimin¬ 
ished  by  paracentesis  or  iridectomy,  accord¬ 
ing  to  circumstances,  which  will  presently 
be  considered.  Pain  of  an  irritative  or 
neuralgic  character  must  be  subdued ;  for 
it  may  be  laid  down  as  a  general  principle 
that  improvement  is  not  to  be  expected 
while  it  continues.  Until  recently,  the  best 
wray  of  subduing  it  was  by  the  hypodermic 
injection  of  morphia ;  but  the  application 
of  cocaine  to  the  conjunctiva  furnishes  a 
still  more  valuable  resource.  A  single  co¬ 
caine  disc,  containing  the  fiftieth  of  a  grain, 
will  often  afford  relief  in  a  few  minutes, 
and  may  be  repeated,  without  any  counter¬ 
vailing  disadvantage,  whenever  a  return  of 
pain  may  render  it  desirable. 

The  pain  of  increased  tension  is  perhaps 
most  frequent  in  ‘  serous  ’  iritis,  but  it  occurs 
also  in  the  plastic  variety.  It  calls  for  the 
prompt  evacuation  of  the  contents  of  the 
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anterior  chamber.  For  this  purpose,  the 
eye  being  rendered  insensitive  by  cocaine, 
a  broad  cutting-needle  or  a  cataract-knife, 
or,  in  default  of  these,  almost  any  sharp- 
pointed  cutting  instrument,  should  be  thrust 
into  the  anterior  chamber  immediately  in 
front  of  the  iris,  and  withdrawn.  A  line 
probe  may  then  be  introduced  through  the 
opening,  and  used  to  press  back  the  posterior 
edge  of  the  puncture  until  all  the  fluid  con¬ 
tained  in  the  anterior  chamber  has  escaped. 
It  is  not  safe  to  use  the  cutting  instrument 
for  the  purpose  of  evacuating  the  fluid,  in¬ 
asmuch  as  the  iris,  or  even  the  lens,  might 
easily  be  wounded  against  its  point.  When 
carefully  performed  the  little  operation  is 
free  from  risk,  and  may  be  repeated  as 
often  as  the  tension  is  restored,  although  a 
single  puncture  will  frequently  be  sufticient. 
The  evacuated  fluid  is  usually  yellow  and 
albuminous,  and  its  escape  restores  the 
natural  colour  of  the  iris,  showing  that  the 
change  in  this  respect,  which  is  almost 
universal  in  iritis,  is  due  to  the  change  in 
the  medium  through  which  the  surface  of 
the  membrane  is  seen. 

By  the  foregoing  means,  by  atropia, 
with  or  without  mercury,  and  with  or  with¬ 
out  local  depletion  and  paracentesis,  nearly 
every  case  of  plastic  iritis  may  be  conducted 
to  a  successful  issue,  so  far,  at  least,  as  the 
subsidence  of  the  inflammation  and  the  re¬ 
storation  of  good  vision  are  concerned.  In 
some  cases,  however,  adhesions  remain,  and 
these  cases  cannot  be  said  to  be  cured.  In 
a  few  instances  no  further  mischief  may 
ensue,  but  in  the  majority  the  adhesions 
will  become  exciting  causes  of  recurrent 
inflammation.  As  a  rule,  the  eye  in  which 
iritis  has  left  a  partially  adherent  pupil  will 
suffer  from  iritis  again.  The  function  of  the 
muscles  of  the  iris  is  to  regulate  the  diameter 
of  the  pupil  in  response  to  every  variation 
in  the  quantity  of  light  which  falls  upon  it ; 
and  an  adhesion  is  a  perpetual  obstacle  to 
the  discharge  of  this  function,  and  serves  to 
check  the  variation  of  the  pupil  abruptly, 
whenever  it  passes  a  certain  limit.  As  an 
almost  necessary  consequence,  the  adhesion 
becomes  a  source  of  irritation,  and  main¬ 
tains  a  condition  of  preparedness  to  inflame. 
Accidental  injury,  overwork,  or  general  dis¬ 
order  of  the  health,  finds  in  the  affected 
iris  a  part  in  which  the  natmal  vital  resist¬ 
ance  of  the  tissues  is  diminished,  and  in 
which  morbid  action  is  readily  set  up. 
The  second  attack  of  iritis,  in  such  circum¬ 
stances,  falls  upon  an  eye  in  which  there  is 
a  mechanical  impediment  to  the  dilatation 
of  the  pupil,  so  that  the  parts  of  its  margin 
adjacent  to  the  existing  adhesions  must  re¬ 


main  in  contact  -with  the  capsule  of  the 
lens,  and  are  thus  liable  to  be  rendered 
adherent  themselves.  Under  judicious  treat¬ 
ment,  the  second  attack  will  generally  sub¬ 
side,  but  not  until  it  has  added  to  the  ex¬ 
tent  of  the  adhesion  left  behind  by  the  first. 

When  one  recurrence  has  occurred,  others 
are  almost  sure  to  follow ;  and  each  will 
bind  down  more  and  more  of  the  pupillary 
margin,  until  at  last  this  is  rendered  entirely 
adherent,  and  there  is  no  longer  any  com¬ 
munication  between  the  anterior  and  the 
posterior  chambers.  The  resulting  state  is 
called,  not  very  felicitously,  ‘  exclusion  of 
the  pupil,’  and,  before  it  is  produced,  there 
is  usually  a  good  deal  of  lymph  deposited 
over  the  whole  of  the  anterior  pole  of  the 
lens,  which  lymph,  as  it  undergoes  shrink¬ 
age,  drags  the  pupillary  margin  together, 
and  assists  in  closing  the  opemng.  As  long 
as  the  pupil  is  not  entirely  ‘  excluded,’  as 
long  as  there  is  an  aperture  even  the  size 
of  a  pinhole,  the  case  may  be  amenable  to 
treatment ;  but  as  soon  as  the  pupil  is  en¬ 
tirely  closed,  a  fresh  series  of  changes  will 
commence.  The  quantity  of  fluid  contained 
within  the  eye,  is  regulated  by  the  preserva¬ 
tion  of  a  certain  balance  between  the  in¬ 
ternal  secretion  and  the  exhalation  which 
occurs  chiefly  at  the  angle  of  the  anterior 
chamber.  When  once  the  pupil  is  closed, 
the  effect  of  this  exhalation  no  longer  ex¬ 
tends  to  the  regions  posterior  to  the  iris ; 
and  the  fluids  of  the  posterior  and  vitreous 
chambers,  although  continually  increased  by 
fresh  secretion,  have  no  longer  any  sufficient 
outlet,  and  hence  rapidly  increase  the  tension 
of  the  posterior  parts  of  the  eye.  They  push 
forward  the  peripheral  or  non-adherent  zone 
of  the  iris,  and  thus  afford  evidence  of  the 
completeness  of  the  ‘  exclusion,’  which  may 
be  known  to  exist  whenever  this  peripheral 
zone  is  stretched,  convex,  and  prominent, 
while  the  central  or  pupillary  portion  of 
the  iris  is  comparatively  flattened  or  re¬ 
ceding.  In  such  circumstances  all  the  tissues 
of  the  eye,  probably  already  damaged  by 
repeated  inflammation,  undergo  speedy 
atrophy.  The  iris  tissue  wastes,  the  vitreous 
body  becomes  fluid,  the  lens  becomes  opaque 
and  often  calcareous,  and  the  retina  perishes 
in  the  common  ruin.  There  can  be  no  more 
hopelessly  spoiled  organ  than  an  eye  in 
which  recurrent  iritis  has  been  suffered  to 
rim  its  course  unchecked,  and  to  produce 
its  ordinary  consequences. 

It  is  therefore  a  matter  of  primary  im¬ 
portance,  in  dealing  with  a  first  attack  of 
iritis,  to  prevent  the  formation  of  adhesions, 
and  it  should  never  be  forgotten  that  this 
can  be  done,  with  a  very  near  approach  to 
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certainty,  by  the  early  and  efficient  use  of 
.atropia.  When,  from  any  cause,  the  atropia 
has  not  been  efficiently  used  in  time,  or 
when  its  action  has  been  resisted,  and  the 
inflammation  subsides  leaving  an  adhesion 
behind,  such  a  condition  must  not  be  ac¬ 
cepted  as  a  recovery.  In  the  first  place,  an 
endeavour  should  be  made,  after  the  sub¬ 
sidence  of  the  inflammation,  to  detach  the 
adhesion,  or,  if  it  cannot  be  detached,  to 
stretch  it,  by  the  continued  use  of  atropia. 
Very  considerable  adhesions  will  sometimes 
yield  if  the  pupil  is  kept  fully  dilated,  and 
if  mercury  is  cautiously  administered.  If 
an  adhesion,  without  being  ruptured  or  de¬ 
tached,  can  even  be  stretched  into  a  linear 
band,  it  may  afford  the  iris  sufficient  freedom 
of  play ;  and  it  may  generally  be  assumed 
that  the  action  of  atropia  and  mercury 
cannot  be  profitably  continued  for  more 
than  about  a  month.  The  condition  which 
remains  at  the  end  of  that  time  may  safely 
be  regarded  as  an  established  one,  or  at 
least  as  incapable  of  being  altered  except  by 
operative  interference. 

The  effect  of  adhesions  in  producing 
secondary  iritis  may  probably  depend  some-  I 
what  upon  their  precise  position  with  re¬ 
gard  to  nerve-filaments,  upon  their  ex¬ 
tent,  and  upon  personal  peculiarities.  As 
these  are  uncertain  elements,  and  as,  in  a 
few  cases,  secondary  iritis  does  not  occur, 
no  operative  interference  with  the  adhesions 
left  behind  by  a  first  attack  can,  generally 
speaking,  be  recommended.  The  exceptions  | 
to  this  rule  are  furnished  by  patients  who 
are  about  to  undertake  long  voyages,  or  to 
travel  in  countries  where  they  might  not, 
in  the  event  of  a  recurrence,  be  within 
reach  of  skilled  treatment.  But  after  a 
second  attack  of  iritis  has  occurred,  there 
is  no  longer  much  prospect  of  escape  from 
others,  and  the  conditions  previously  exist¬ 
ing  become  wholly  changed.  If  successive  ! 
recurrences  are  permitted,  it  is  probable 
that  total  and  incurable  blindness  will  be 
produced  in  the  course  of  a  few  years ;  and 
the  only  way  in  vrhich  this  danger  can  be 
obviated  is  by  the  detachment  of  the  ad¬ 
hesions  or  by  the  performance  of  iridectomy. 

Detachment  of  adhesions  may  be  ac¬ 
complished  in  two  ways :  either  by  the 
operation  of  Mr.  Streatfeild,  or  by  that  of 
Dr.  Passavant. 

Mr.  Streatfeild’ s  operation,  to  which  he 
has  given  the  name  of  ‘  corelysis, ’  is  per¬ 
formed  by  making  with  a  cutting-needle  a 
puncture  through  the  cornea,  about  midway 
between  its  summit  and  its  margin,  at  a 
point  opposite  to  the  adhesion  to  be  de¬ 
tached.  The  ‘  corelysis  hook,’  a  fine  and 


narrow  spatula  with  a  notch  on  one  side, 
is  introduced  through  the  puncture,  carried 
between  the  lens  and  iris,  and  so  manoeu¬ 
vred  as  to  engage  the  adhesion  in  the  notch 
and  to  break  or  cut  it  by  traction  across  the 
pupil  towards  the  puncture.  Dr.  Passa- 
vant’s  operation  consists  in  detaching  the 
adhesions  by  forceps  traction,  in  a  direction 
towards  the  ciliary  region  instead  of  away 
from  it.  He  makes  a  small  incision  with 
an  iridectomy  knife  in  the  corneo-scleral 
junction,  on  the  same  side  as  the  adhesion, 
and,  so  to  speak,  behind  it.  He  then  intro¬ 
duces  forceps  like  common  iris  forcej)S,  but 
without  sharp  teeth,  so  that  they  hold 
without  wounding ;  seizes  with  them  a  fold 
of  iris  just  behind  the  adhesion,  and  draws 
it  towards  the  wound,  as  if  he  were  going 
to  draw  it  out  for  an  iridectomy.  As  soon 
as  he  sees  the  adhesion  yield  he  ceases  his 
traction,  suffers  the  forceps  to  expand,  and 
withdraws  them  empty.  If  a  portion  of 
iris  should  prolapse  through  the  wound, 
it  is  replaced  by  gentle  rotatory  friction 
through  the  closed  lids,  or,  if  that  should 
fail  of  effect,  by  the  extremity  of  a  blunt 
probe.  The  eye,  after  either  operation,  is 
bandaged  and  treated  in  the  ordinary 
manner,  and  is  brought  as  soon  as  possible 
under  the  full  influence  of  atropia,  in  order 
to  dilate  the  pupil  and  to  prevent  reunion 
of  the  adhesion. 

The  writer  has  practised  both  these 
operations  frequently,  and  has  been  induced 
by  experience  to  abandon  that  of  Dr. 
Passavant  entirely,  and  to  reserve  that  of 
Mr.  Streatfeild  for  cases  in  which  there 
is  only  one  adhesion,  or  two  placed  near 
together,  and  in  which  there  are  strong 
cosmetic  reasons  for  avoiding  iridectomy. 
Upon  a  pretty  girl  with  blue  irides  and  well- 
opened  eyes,  to  whom  an  iridectomy,  even 
at  the  upper  part  of  the  circle,  would  be  a 
serious  blemish,  it  would  be  legitimate  to 
perform  corelysis,  but  hardly  in  any  other 
circumstances.  It  is  a  fault  common  to 
both  the  operations  that  they  must  be 
repeated  nearly  as  often  as  there  are  ad¬ 
hesions  to  be  dealt  with.  When  two  ad¬ 
hesions  are  close  together,  they  may  be 
torn  through  by  forceps  traction  from  a 
point  between  them,  or  may  be  included  in 
one  sweep  of  the  corelysis  hook ;  but,  if 
they  are  too  far  apart  for  either  of  these 
procedures,  they  will  generally  require  dis¬ 
tinct  operations,  separated  by  a  sufficient 
interval  of  time.  For  every  adhesion  there 
must  be  a  point  from  which  the  traction 
ought  to  be  made  in  order  to  be  most 
efficacious  ;  and  if  a  second  or  even  a 
third  adhesion  can  be  reached  from  the 
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original  wound,  yet  the  hook  or  forceps  will 
act  at  a  mechanical  disadvantage  in  de¬ 
taching  it.  Moreover,  however  fully  the 
eye  may  have  been  brought  under  the  in¬ 
fluence  of  atropia,  the  evacuation  of  the 
aqueous  humour,  and  the  irritation  of  the 
iris  by  instruments,  will  produce  a  contrac¬ 
tion  of  the  pupil  by  which  the  exact  posi¬ 
tion  of  any  remaining  adhesions  will  be 
concealed  ;  and  it  would  not  be  prudent  to 
make  casts  with  a  hook  in  the  mere  hope 
of  catching  something,  or  to  pinch  up  iris 
here  and  there  without  good  reason.  A  still 
more  serious  fault,  also  common  to  both 
operations,  is  that  the  adhesions,  when  de¬ 
tached,  sometimes  reunite  while  the  ex¬ 
ternal  wound  is  healing,  so  that  the  objects 
of  the  operation  are  defeated.  Lastly,  in 
some  cases,  opacity  of  the  crystalline  lens 
has  followed  the  traction.  If  this  had  only 
occurred  after  Mr.  Streatfeild’s  method,  it 
might  be  supposed  that  the  capsule  had 
been  injured  by  the  hook.  But  it  has  oc¬ 
curred  also  after  the  use  of  the  forceps, 
which  were  separated  from  the  lens  by  the 
iris,  and  never  entered  the  region  of  the 
pupil  at  all ;  so  that  it  is  manifest  that  the 
capsule  itself  may  sometimes  tear,  instead 
of,  or  together  with,  the  adventitious  band. 
Dr.  Passavant’s  method,  moreover,  labours  i 
under  a  disadvantage  which  is  all  its  own — 
namely,  that  an  adhesion  is  liable  to  be 
formed  between  the  cicatrix  of  the  wound  1 
of  entrance  and  the  peripheral  part  of  the 
iris.  Such  an  adhesion  might  be  both  con¬ 
cealed  and  unsuspected  ;  but  it  would  not 
be  any  the  less  likely  to  occasion  future 
attacks  of  inflammation.  It  may  be  ad¬ 
mitted  that  with  Mr.  Streatfeild’s  hook,  espe¬ 
cially  if  the  notch  is  made  large  enough  to 
receive  a  cutting  edge,  a  single  adhesion 
may  often  be  safely  and  certainly  divided, 
wTith  only  a  small  chance  that  it  will  re¬ 
unite.  But  when  the  adhesions  are  mul¬ 
tiple,  the  chances  of  reunion  are  greatly 
increased,  and  the  risks  of  producing  new 
peripheral  adhesions  or  opacity  of  the 
crystalline  lens  are  too  serious  to  be  dis¬ 
regarded. 

From  the  foregoing  objections  the  re¬ 
maining  resource,  iridectomy,  is  wholly 
free,  and  it  has  the  additional  advantage  of 
being  of  almost  certain  efficacy  in  prevent¬ 
ing  the  recurrence  of  iritis.  Even  if  it 
should  fail  in  this,  it  will  at  least  prevent 
occlusion  of  the  pupil  by  any  ordinary 
attacks,  inasmuch  as  a  large  gap  in  the 
peripheral  portion  of  the  membrane  is 
hardly  ever  filled  up  and  dragged  together 
by  lymph,  except  when  the  operation  is 
performed  in  the  course  of  irido- choroiditis,  ! 


and  fails  to  arrest  it.  It  matters  little  what 
part  of  the  iris  is  removed,  and  it  is  not  at 
all  necessary,  nor  in  any  way  specially 
advantageous,  to  remove  the  adherent  por¬ 
tions.  The  effect  seems  to  be  produced 
by  breaking  the  continuity  of  the  muscle ; 
and  hence  the  ox^eration  may  be  localised 
with  reference  to  two  chief  considerations, 
vision  and  appearance.  If  the  natural 
pupil  is  obscured  by  lymph,  the  artificial 
one  made  by  the  iridectomy  should,  if  pos¬ 
sible,  be  placed  where  it  will  be  most  use¬ 
ful  for  visual  purposes— that  is  to  say,  down¬ 
wards  and  inwards,  inwards,  or  directly 
downwards.  By  choice,  in  these  circum¬ 
stances,  the  part  excised  should  not  include 
an  adhesion  ;  because  this,  when  detached, 
is  liable  to  leave  a  patch  of  hardened  lymph 
and  uveal  pigment  upon  the  surface  of  the 
capsule,  and  these  residua  would  themselves 
interfere  with  sight.  When  the  natural 
pupil  is  clear,  and  the  vision  nearly  normal, 
the  iridectomy  should  be  made  directly 
upwards,  where  it  will  be  at  least  partly 
and  sometimes  entirely  concealed  by  the 
upper  lid ;  and  it  is  then  a  matter  of  in¬ 
difference  whether  the  part  to  be  removed 
is  adherent  or  free. 

The  writer’s  experience  of  iridectomy, 
performed  after  a  second  attack  of  iritis 
and  as  a  means  of  preventing  further  re¬ 
currence,  is  now  large,  and  it  is  altogether 
favourable.  The  operation  is  scarcely  ever 
followed  by  any  kind  of  ill-consequence, 
and  it  scarcely  ever  fails  of  its  object. 
When  both  eyes  have  been  affected,  the 
writer  has  in  several  instances  operated 
first  upon  the  worse  of  the  two,  with  the 
result  that  it  shortly  afterwards  became  the 
better  of  the  two,  and  that  its  increased 
usefulness  and  comfort  occasioned  a  re¬ 
quest  that  the  other  might  be  similarly 
treated.  In  many  persons,  the  existence 
of  an  adhesion,  while  the  iris  is  entire,  is 
attended  by  painful  sensations  of  dragging, 
and  by  congestion  of  the  eyes  after  even 
moderate  use,  long  before  recurrent  inflam¬ 
mation  is  excited.  All  symptoms  of  this 
kind  are  relieved  by  the  iridectomy. 

After  several  attacks  of  iritis,  in  some 
of  which  the  choroid  and  vitreous  have 
probably  to  some  extent  participated,  and 
when  the  greater  part  of  the  pupil  is  ad¬ 
herent,  the  operations  of  Streatfeild  and  of 
Passavant  are  impracticable,  and  the  per¬ 
formance  of  iridectomy  is  the  only  resource 
remaining  to  the  surgeon.  In  these  cir¬ 
cumstances,  the  amount  of  benefit  to  be 
obtained  must  depend  upon  the  actual  con¬ 
dition  of  the  organ,  and  the  operation  is  no 
longer  entirely  free  from  risk. 
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Even  a  first  attack  of  iritis  does  not  in¬ 
variably  follow  the  favourable  or  partially 
favourable  course  which  has  been  de¬ 
scribed.  In  certain  states  of  bodily  health, 
in  cases  in  which  the  malady  has  been 
neglected  at  the  outset,  and  still  more  fre¬ 
quently  if  the  eye  has  been  maltreated  by 
nitrate  of  silver  drops,  or  in  any  other 
manner,  the  inflammation  may  extend  to 
the  ciliary  body  and  choroid,  and  may  place 
the  sight  in  great  peril.  In  iritis  which  im¬ 
plicates  the  choroid  the  pupil  is  often  ob¬ 
stinate  in  its  resistance  to  atropia,  and,  in 
cases  in  which  the  cornea  and  aqueous 
humour  retain  sufficient  transparency, 
dilated  blood-vessels  may  often  be  seen 
upon  the  surface  of  the  iris  itself.  The 
ciliary  region  is  usually  somewhat  tender 
to  the  touch,  the  hyperaemia  more  pro¬ 
nounced,  both  in  the  conjunctiva  and  in 
the  sclera,  than  in  the  simple  iritis  ;  and 
the  impairment  of  sight  is  usually  much 
greater  than  can  be  explained  by  the  lymph- 
deposits  in  the  pupil,  or  by  the  turbidity  of 
the  media  in  front  of  it.  The  ultimate 
tendency  is  to  destruction  of  sight  by 
wasting  of  the  eyeball,  and  by  complete 
separation  of  the  retina  from  the  choroid  by 
effusion  of  lymph  or  serum.  The  effusions 
which  proceed  from  the  choroid  not  infre¬ 
quently  undergo  calcareous  degeneration, 
and  in  course  of  time  they  are  occasionally 
converted  into  true  bone,  furnished  with 
Haversian  canals. 

When  extension  of  iritis  to  the  ciliary 
body  and  choroid  occurs  in  a  case  which 
has  been  under  observation  and  skilful 
management  from  the  outset,  the  prognosis 
is  in  the  highest  degree  unfavourable,  and 
the  surgeon  has  to  witness  the  effects  of  a 
process  against  which  he  is  almost  power¬ 
less  to  contend.  It  is  only  inirido-choroid- 
itis  which  has  not  been  treated,  or  which 
has  been  maltreated,  that  there  is  any  hope, 
although  even  then  not  a  large  one,  of 
arresting  the  morbid  process,  and  of  pre¬ 
serving  a  useful  amount  of  vision.  Our 
resources  for  this  purpose  are  much  the 
same  as  in  the  more  severe  forms  of  iritis, 
and  their  employment  should  be  governed 
by  the  same  principles.  Unless  there 
be  some  special  contra-indication,  the  con¬ 
stitutional  effect  of  mercury  should  be  ob¬ 
tained  as  rapidly  as  possible.  Pain  should 
be  subdued  by  anodynes.  The  strength 
should  be  supported  by  well-chosen  diet ; 
strict  repose  and  protection  from  all  irri¬ 
tants  should  be  enforced;  and  any  con¬ 
stitutional  conditions  which  may  be  con¬ 
tributory  to  the  disease  should  receive  their 
due  share  of  attention. 


In  such  cases  the  pupil  is  usually  com¬ 
pletely  closed,  and,  even  if  there  be  any 
portion  of  its  margin  which  is  not  adherent, 
the  muscular  tissue  of  the  iris  is  too  pro¬ 
foundly  modified  by  the  inflammation  to 
respond  to  atropia.  In  such  circumstances, 
no  good  is  to  be  expected  from  its  employ¬ 
ment,  and  it  will  sometimes  act  as  a  local 
irritant.  The  surgeon  should  bear  in  mind 
the  general  principle  that  the  use  of  atropia, 
in  iritis,  is  to  dilate  the  pupil ;  and  that,  if 
the  pupil  cannot  be  dilated,  the  drug  is 
superfluous,  and  may  be  hurtful.  Iridec¬ 
tomy  has  often  been  performed  in  such 
conditions,  but  seldom,  if  ever,  with  benefit. 
The  operation  is  attended  «by  very  free 
bleeding  from  the  cut  iris,  and  the  anterior 
chamber  becomes  filled  with  a  coagulum, 
which  conceals  the  iris  and  pupil,  often 
occasions  great  irritation,  and  is  only  very 
slowly  absorbed.  However  large  the  piece 
of  iris  removed,  the  resulting  gap  will 
gradually  be  dragged  together  by  lymph, 
and  the  occlusion  of  the  pupil  restored.  A 
better  resource  is  repeated  paracentesis.  If 
the  anterior  chamber  be  tajiped,  and  its 
contents  evacuated,  in  the  manner  already 
described,  and  if  the  puncture  be  re-opened 
with  a  probe  sufficiently  often  to  prevent  it 
from  healing,  there  will  be  no  effusion  of 
blood  to  do  mischief,  but  a  constant  drain 
of  fluid  which  must  be  supplied  from  the 
dilated  veins  of  the  eye,  and  which  must 
in  some  degree  diminish  their  congestion. 
The  little  wound  is  too  insignificant  to  be 
hurtful,  and  the  advancement  of  the  lens 
and  iris,  consequent  upon  the  frequent 
withdrawal  of  the  aqueous  humour,  may 
prevent  injurious  pressure  from  being 
exercised  upon  the  retina.  If  improve¬ 
ment  be  obtained,  it  is  manifest  that 
an  iridectomy  will  eventually  become  ne¬ 
cessary  for  the  restoration  of  sight ;  and  it 
should  be  performed  during  the  first  distinct 
remission  of  the  inflammatory  symptoms, 
before  the  lymph,  which  has  been  effused  in 
the  stroma  of  the  iris,  has  had  time  to  become 
a  source  of  fresh  mischief  by  the  traction 
consequent  upon  its  shrinkage.  After  the 
iridectomy,  the  treatment  must  be  continued 
on  the  same  general  principles  as  before  ; 
and  it  will  frequently  be  some  months  be¬ 
fore  the  effused  matters  are  fully  absorbed, 
the  media  transparent,  and  such  an  amount 
of  sight  restored  as  the  injury  done  by  the 
inflammation  may  permit.  It  is  not  un¬ 
common  for  the  lens  to  be  rendered  opaque, 
or  for  its  surface  to  be  entirely  covered  by  a 
semi-opaque  film,  and  in  either  case  it  may 
eventually  require  removal.  See  Secon¬ 
dary  Cataract  under  Cataract.  During 
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the  subsidence  of  the  disease,  and  the 
period  of  the  absorption  and  removal  of 
morbid  products,  the  most  important  ques¬ 
tions  to  be  considered  will  usually  have 
reference  to  the  continuance  or  disuse  of 
mercury,  and  these  can  only  be  determined 
by  watching  its  action  in  each  individual 
case,  or,  sometimes,  by  tentatively  with¬ 
holding  it  for  short  periods  of  time. 

It  is  manifest  that  inflammation  of  the 
iris  and  choroid  cannot  exist  without  in¬ 
flammation  of  the  intervening  ciliary  body, 
or  ‘cyclitis,’  as  this  affection  has  been  some¬ 
what  clumsily  called.  But  in  some  cases 
the  cyclitis  is  a  subordinate,  while  in  others 
it  is  a  prominent  symptom ;  and,  in  the 
latter  class,  there  is  great  danger  of  the 
occurrence  of  ‘  sympathetic  ophthalmitis,’ 
that  is  to  say,  of  the  excitation  of  an  insi¬ 
dious  and  almost  invariably  destructive 
form  of  irido- choroiditis  in  the  previously 
unaffected  eye.  Such  an  event  is  most  fre¬ 
quent  when  the  original  inflammation  was 
traumatic  in  its  origin,  and  especially  when 
the  ciliary  body  has  itself  been  injured,  and 
is,  therefore,  primarily  affected,  the  iritis 
and  choroiditis  being  secondary  phenomena. 
For  further  information  on  these  points,  see 
Eyeball,  Injuries  of  the ;  Ciliary  Body,  Dis¬ 
eases  of  the ;  Sympathetic  Ophthalmitis. 

Serous  Iritis  is  met  with  under  two 
principal  forms,  in  one  of  which  the  cornea 
participates,  while  in  the  other  it  escapes.  In 
the  former,  the  disease  usually  commences  in 
an  insidious  manner,  with  little  increase  of 
vascularity,  and  the  patient  first  complains 
of  dimness  of  sight.  The  surgeon  may  then 
find  one  or  two  points  of  adhesion,  a  slight 
dulness  and  discoloration  of  the  iris,  and 
a  fine  cloud  on  the  lower  part  of  the  cornea  ; 
which  cloud,  when  carefully  examined,  is 
seen  to  be  composed  of  an  aggregation  of 
minute  dots  on  the  inner  surface  of  the 
membrane.  The  cloud  is  usually  triangular 
in  outline,  its  apex  being  in  the  pupillary 
region  and  its  base  at  the  inferior  periphery 
of  the  cornea.  There  will,  perhaps,  be  a 
slight  zone  of  pericorneal  vascularity,  a 
slight  increase  of  tension,  and  the  second 
eye  will,  usually,  be  attacked  in  a  similar 
manner.  The  disease  was  described  by  old 
writers  as  ‘  aquo-capsulitis,’  and  is  apt  to 
pursue  a  very  chronic  course.  It  is  prone 
to  occur  in  syphilitic  subjects,  but  the  writer 
has  seen  many  instances  in  patients  in 
whom  no  syphilis  was  discoverable.  Com¬ 
plete  functional  rest  of  the  eyes,  protection 
from  strong  light  and  from  changes  of  tem¬ 
perature,  the  use  of  atropia  for  the  adhe¬ 
sions,  attention  to  the  general  health,  and 
the  careful  administration  of  iodide  of  po¬ 


tassium  or  of  perchloride  of  mercury,  with 
or  without  iron,  and  over  a  considerable 
period  of  time,  will  usually  conduct  such 
cases  to  a  favourable  termination.  Such 
an  administration  of  mercury  as  has  been 
recommended  for  acute  plastic  iritis  will 
seldom  or  never  be  required.  If  adhesions 
are  left,  when  recovery  is  otherwise  com¬ 
plete,  they  must  be  treated  upon  the  general 
principles  already  laid  down. 

The  other  form  of  serous  iritis,  in  which 
the  cornea  does  not  participate,  is  of  a  more 
acute  character,  and  may  be  described  as  an 
attempt  at  acute  iritis  in  a  person  incapable 
of  yielding  plastic  lymph.  The  patients  are 
often  the  subjects  of  some  dyscrasia,  often 
of  renal  disease.  The  effusion  is  more  abun¬ 
dant  than  that  of  plastic  iritis,  and  remains 
fluid,  not  producing  adhesions,  but  distend¬ 
ing  the  anterior  chamber,  pushing  back  the 
plane  of  the  iris,  indirectly  increasing  the 
tension  of  the  whole  eyeball,  and  thus  pro¬ 
ducing  great  obscuration  of  vision.  Func¬ 
tional  rest,  the  relief  of  pain,  and  repeated 
paracentesis,  constitute  the  chief  treatment 
which  will  be  required.  If  the  tension  is 
very  high,  and  if  the  surgeon  cannot  see 
the  patient  frequently,  so  as  to  evacuate  the 
contents  of  the  anterior  chamber  twice  a 
day,  it  will  often  be  best  to  perform  iridec¬ 
tomy.  This  procedure  is  usually  followed 
by  uninterrupted  recovery ;  but  the  writer 
has  operated  on  one  case  in  which  the  dis¬ 
tension  had  been  so  great,  before  the  iridec¬ 
tomy  was  performed,  that  it  left  behind  five 
dioptres  of  myopia  in  an  eye  which  had 
previously  been  emmetropic. 

B.  Brudenell  Carter. 

IRMGATION,  or  the  plan  of  allowing 
gentle  and  continuous  currents  of  liquids 
to  flow  over  parts  of  the  body,  is  an  old 
therapeutic  resource,  possessing  unques¬ 
tionable  antiphlogistic  power.  Irrigation 
may  be  practised  with  water  of  variable 
temperature,  pure  or  medicated  ;  but  plain 
cold  water  is  most  frequently  employed. 
As  the  fall  of  temperature  from  evaporation 
is  considerable,  it  is  rarely  necessary  or 
safe  to  irrigate  with  iced  water.  Dry  cold 
(see  Cold)  is,  on  the  whole,  more  useful 
and  manageable  than  wet ;  but  irrigation 
does  possess  special  advantages.  This  is 
more  particularly  the  case  in  treating 
diseases  of,  and  in  cleansing,  cavities  such 
as  the  nose,  the  pleura  in  empyema,  the 
bladder,  vagina,  and  rectum.  In  these  cases, 
the  best  and  simplest  plan  is  to  irrigate  on 
the  syphon  principle,  through  an  elastic 
tube  deriving  its  supply  from  a  vessel  on 
a  higher  level  than  the  body.  In  treating 
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wounds,  especially  foul  ones,  irrigation  has 
the  advantage,  over  stagnant  wet,  of  pro¬ 
moting  drainage  by  carrying  off  secretions 
as  rapidly  as  they  are  formed  ;  and  it  is 
readily  intelligible  that  any  antiseptic  may 
be  added  to  the  liquid,  if  it  be  thought 
desirable  to  do  so.  The  discomfort  from 
wetting  the  body  and  bed-clothing  is  an 
objection  to  irrigation,  and,  to  make  it  toler¬ 
able,  every  care  must  be  taken  to  direct  the 
outflow  by  adjusting  the  position  of  the 
body,  and  in  making  the  bed,  placing  the 
pillows,  and  covering  with  waterproof  cloth. 
The  combination  of  position  and  irrigation 
greatly  enhances  the  antiphlogistic  power 
of  the  latter,  as  by  elevation  alone  of  an 
inflamed  limb  its  supply  of  blood  may  be 
greatly  reduced,  and  with  it  the  tempera¬ 
ture,  all  the  more  so  if  the  raised  limb  be 
continuously  irrigated. 

Water  may  be  allowed  to  flow  from  a 
tap  or  to  drop  on  to  a  joint  from  a 
wide-necked  bottle  suspended  over  it.  with 
some  skeins  of  cotton  hanging  out  of  the 
bottle ;  or  the  liquid  may  be  suspended 
in  a  small  can  or  bucket,  and  left  to  trickle 
through  an  elastic  tube,  regulated  by  a 
stop-cock  or  a  cleft  stick  at  its  lower  end. 
Dr.  James  Macartney,  in  his  Treatise  on 
Inflammation,  gives  the  following  direc¬ 
tions  :  ‘  Having  laid  some  lint  on  the  in¬ 
flamed  part,  let  the  water  be  conducted  by 
means  of  a  strip  of  woollen  cloth  from  a 
vessel  holding  the  water  or  other  fluid, 
which  may  be  placed  on  a  chair  or  table 
standing  beside  the  bed.  One  end  of  the 
strip  is  to  be  inserted  into  the  vessel ;  the 
other,  which  should  be  cut  into  a  pointed 
shape,  laid  on  the  lint.  The  water  will 
then  proceed  in  the  manner  of  a  syphon 
continuously  from  the  vessel,  not  by  drops 
falling  from  a  height,  the  sensation  of  which 
is  disagreeable.’  The  important  question  as 
to  how  long  irrigation  should  be  continued, 
must  be  determined  by  the  circumstances 
of  particular  cases.  As  a  rule,  it  requires 
to  be  kept  up  for  many  hours,  often  for 
several  days,  before  its  beneficial  effects 
are  fully  realised.  The  details  of  the  me¬ 
thod  employed  for  irrigation  are  matters  of 
secondary  importance,  affording  great  scope 
for  ingenuity.  The  physical  principles  in 
operation  are  essentially  those  of  the  syphon 


and  evaporation,  and  the  patient’s  comfort 
is  the  best  measure  of  the  good  done. 

Sampson  Gamgee. 

ISSUES  are  ulcers  artificially  produced 
and  prevented  from  healing  by  the  irritation 
of  a  foreign  body  ;  they  may  be  employed 
as  counter-irritants,  and  have  been  used  to 
produce  a  continuous  drain  from  the  sys¬ 
tem. 

Issues  may  be  established  by— 1,  caus¬ 
tics  ;  2,  the  moxa ;  or,  3,  the  knife  ;  and 
in  making  them,  bony  prominences  and  the 
situation  of  nerves  and  vessels  should  be 
avoided. 

1.  To  make  an  issue  with  caustic,  the 
skin  around  should  be  protected  by  a  piece 
of  plaster,  with  a  hole  half  the  size  of  the 
required  issue  in  the  middle  of  it ;  a  bit  of 
caustic  potash  or  Vienna  paste,  about  the 
size  of  a  pea,  should  be  placed  in  the  hole, 
and  retained  there  by  another  piece  of 
strapping  for  about  three  hours  or  fifteen 
minutes,  according  as  the  potash  or  the 
Vienna  paste  is  used. 

2.  To  make  an  issue  by  means  of  the 
moxa,  a  holder,  known  as  the  porte -moxa, 
having  a  wire-gauze  receptacle  at  one  end, 
is  useful ;  some  cotton-wool,  tightly  pressed 
and  impregnated  with  nitrate  of  potash, 
should  be  placed  in  the  gauze  cage  and 
ignited,  and  then  held  in  contact  with  the 
skin  until  it  is  burnt.  After  both  these 
methods,  the  injured  part  should  be  fo¬ 
mented  to  soothe  the  pain  and  irritation, 
and  hasten  the  separation  of  the  slough. 

3.  The  knife  is  the  least  painful  instru¬ 
ment  for  making  an  issue,  but  it  is  not  so 
satisfactory  as  the  other  methods,  on  ac¬ 
count  of  the  difficulty  of  keeping  the  issue 
open.  To  make  the  issue,  a  crucial  incision 
should  be  made  through  the  skin  by  trans¬ 
fixion  and  cutting  outwards,' and  into  it  a 
glass  bead,  known  as  the  4  pea,’  should  be 
placed,  in  order  to  prevent  healing  and  set 
up  suppuration. 

If  the  issue  be  inclined  to  heal  too 
quickly,  it  may  be  dressed  with  savine 
ointment,  or  painted  with  liquor  epispas- 
ticus.  Bilton  Pollard. 

ITCH,  the  popular  name  for  Scabies. 
See  Scabies. 
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JAW,  Dislocations  of  the  Lower. — 

Owing  to  the  bony  walls  of  the  glenoid 
cavity,  dislocation  of  the  lower  jaw  is  only 
possible  in  one  direction — viz.  forwards, 
over  the  eminentia  articularis.  The  luxa¬ 
tion  is  usually  bilateral ,  but  sometimes 
unilateral ,  and  occasionally  congenital. 

The  bilateral  dislocation  generally  oc¬ 
curs  during  the  act  of  yawning  or  laughing, 
when  the  mouth  is  widely  opened,  or  it 
may  be  caused  by  straining  the  jaws  apart, 
as  in  an  attempt  to  bite  a  large  apple. 
Rarely,  it  has  been  caused  by  violence.  If 
the  finger  be  placed  just  in  front  of  the 
tragus  whilst  the  mouth  is  being  opened, 
the  condyle  of  the  jaw  will  be  felt  to  pass 
downwards  and  forwards  on  the  articular 
eminence,  and  it  will  be  readily  understood 
how,  if  the  movement  be  carried  beyond 
its  natural  limit,  the  condyle  might  slip 
over  this  bony  ridge  into  the  zygomatic 
fossa.  Dislocation  occurs  less  frequently 
in  youth  and  age  than  in  the  middle  period 
of  life,  a  fact  which  may  be  to  some  extent 
explained  by  the  obtuse  angle  which  the 
ramus  forms  with  the  body  of  the  jaw, 
towards  the  extremes  of  life. 

Bilateral  dislocation  is  almost  invariably 
caused  by  muscular  action,  the  mechanism 
of  which  is  as  follows.  The  digastrics, 
mylo-hyoids,  and  genio-hyoids  draw  the 
body  of  the  jaw  downwards  towards  the 
hyoid  bone,  which  is  in  its  turn  fixed  by 
the  muscles  passing  from  its  lower  border ; 
then  the  external  pterygoids  complete  the 
dislocation  by  drawing  the  condyles,  to¬ 
gether  with  the  inter -articular  cartilages, 
forwards  over  the  eminentiae  articulares. 
When  this  has  happened,  the  contraction 
of  the  masseters  and  internal  pterygoids 
tends  to  maintain  the  dislocated  position. 
The  pathological  results  are  stretching  or 
slight  laceration  of  the  capsular  ligaments, 
the  carrying  forward  of  the  inter-articular 
fibro-cartilages  upon  the  condyles  of  the 
jaws,  slight  laceration  of  the  temporal 
muscles,  and  stretching  of  the  lateral  liga¬ 
ments,  the  external  ligament  being  directed 
downwards  and  forwards,  instead  of  down¬ 
wards  and  backwards. 

The  symptoms  are  gaping  of  the  mouth 
with  projection  and  fixation  of  the  jaw. 
The  saliva  dribbles  over  the  chin,  degluti¬ 
tion  and  speech  are  interfered  with,  and 
the  articulation  of  labial  sounds  rendered 


impossible.  Immediately  in  front  of  the  ear 
is  a  hollow  whence  the  condyle  has  been 
displaced,  and  anteriorly,  below  the  malar 
bone,  is  a  projection  caused  by  the  coronoid 
process,  whilst  above  the  zygoma  is  a  pro¬ 
minence  produced  by  tension  of  the  tem¬ 
poral  muscle.  The  displacement  gives  a 
stupid  expression  to  the  face,  and  the 
patient,  unable  to  express  himself,  points 
helplessly  to  his  mouth  in  a  manner  apt  to 
excite  laughter  rather  than  pity. 

The  treatment  usually  adopted  is  to 
place  the  patient  in  a  chair,  with  his  head 
supported  against  the  back  or  by  an  assis¬ 
tant,  and  to  introduce  between  his  teeth  the 
thumbs  protected  by  lint,  one  on  either  side, 
in  order  to  force  the  jaw  back  into  position. 
The  thumbs  rest  on  the  molar  teeth  and 
make  pressure  downwards  and  backwards, 
whilst  the  fingers  are  used  to  raise  the  chin. 
Another  plan  is  to  seat  the  patient  on  the 
floor  and  fix  the  back  of  his  head  between 
the  knees  of  the  operator.  Two  corks,  two 
pieces  of  firewood,  or  the  handles  of  a 
couple  of  forks  are  then  introduced  be¬ 
tween  the  molar  teeth,  one  on  either  side, 
and  the  surgeon  placing  both  hands  be¬ 
neath  the  chin  draws  it  steadily  up.  The 
condyles  are  thus  directed  into  place  by  the 
jaw  rotating  on  these  artificial  fulcra.  A 
third  method,  recommended  by  Nelaton,  is 
to  press  with  the  thumbs  directly  upon  the 
coronoid  processes  so  as  to  force  the  rami 
of  the  jaw  backwards.  Mr.  Golding-Bird 
succeeded  in  reducing  a  case  of  eighteen 
weeks’  standing  by  this  method,  one  side 
being  reduced  before  the  other.  Mr.  Pollock 
reduced  a  case  of  four  months’  duration 
by  placing  wedges  between  the  molar 
teeth  and  drawing  the  chin  up  by  a  Petit’s 
tourniquet  carried  over  the  top  of  the 
head. 

Unilateral  dislocation  gives  rise  to  a 
projection  of  the  jaw  towards  the  sound 
side,  and  there  exists  a  hollow  just  in  front 
of  the  ear  on  the  side  whence  the  condyle  is 
displaced.  The  deformity  is  not  so  obvious 
as  in  the  bilateral  dislocation,  but  articula¬ 
tion,  closure  of  the  mouth,  and  deglutition 
are  all  interfered  with.  It  is,  as  a  rule, 
more  readily  reduced  than  the  bilateral, 
and  by  similar  means. 

Congenital  dislocations  are  usually  as¬ 
sociated  with  deficient  brain-development. 
See  Congenital  Dislocations. 
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Subluxation  of  the  jaw  was  described 
by  Astley  Cooper  as  occurring  from  relaxed 
ligaments.  The  condyles  ride  too  far  for¬ 
ward  on  the  articular  eminences,  and,  be¬ 
coming  temporarily  fixed,  then  slip  back 
with  a  jerk.  See  Temporo- Maxillary 
Articulation,  Diseases  of  the. 

I11  long-standing  cases  of  unreduced 
dislocation  the  jaws  become  more  nearly 
approximated,  the  deformity  diminishes, 
and  the  lips  may  be  brought  into  contact. 

R.  Clement  Lucas. 

JAW,  Fracture  of  the  Lower. — Frac¬ 
ture  of  this  bone  is  apt  to  be  overlooked. 
It  is  most  common  just  in  front  of  the 
mental  foramen— i.e.  near  the  canine  tooth; 
but  it  may  involve  any  part  of  either  the 
horizontal  or  ascending  ramus.  Rarely  it 
traverses  the  symphysis ;  occasionally  it 
extends  through  the  neck ;  or  the  coronoid 
process  may  be  broken  off.  Fractures  of 
this  bone  are  often  multiple  or  com¬ 
minuted,  and  generally  compound.  Its 
arched  formation  and  loose  connection 
enable  the  jaw  to  resist  considerable  force. 
It  is  broken  only  by  great  violence,  which  is 
generally  direct,  in  the  form  of  blows  or 
kicks ;  but  the  condyles  may  be  broken  off 
by  falls  on  the  chin,  and  the  symphysis  by 
lateral  pressure,  as  when  a  wheel  passes 
over  the  side  of  the  face. 

Symptoms  are  displacement,  mobility 
of  the  fragments,  crepitus,  pain,  free  bleed¬ 
ing.  Displacement  is  sometimes  great,  but 
it  is  often  slight.  Its  direction  depends  on 
the  line  of  the  fracture,  and  therefore  varies 
in  different  cases.  The  anterior  fragment 
is  generally  drawn  down  by  the  digastric 
and  other  muscles,  and  lies  internal  to  the 
posterior.  Fracture  is  apparent  in  the  al¬ 
tered  outline  of  the  teeth,  which,  however, 
it  must  be  remembered,  are  often  naturally 
very  irregular,  and  in  distortion  of  the 
outer  surface  and  lower  border  of  the  bone. 
Mobility  and  crepitus  are  best  detected  by 
the  tips  of  the  fingers  placed  on  the  teeth, 
if  the  jaw  can  be  opened,  and  the  thumbs 
on  different  parts  of  the  ramus ;  or  the 
fragments  may  be  manipulated  from  with¬ 
out.  But  roughness  is  unjustifiable,  and 
oven  gentle  examination  causes  severe 
suffering.  There  is  dribbling  of  the  saliva 
and  fcetor  of  the  breath.  The  inferior 
dental  nerve  usually  escapes  injury,  but  in 
some  cases  it  has  been  torn  through. 
Kecrosis  is  not  a  rare  consequence,  especi¬ 
ally  in  instances  in  which  the  injury  has 
been  overlooked,  or  when  the  fracture  is 
compound  and  comminuted.  Salivary 
fistula  is  rare.  Troublesome  suppuration 


is  occasionally  met  with,  which  is  generally 
associated  with  necrosis.  Teeth  that  are- 
much  loosened  are  generally  best  removed. 
A  tooth  dropped  into  the  fissure  may  hinder 
replacement.  The  condyles  may  be  so 
forcibly  driven  up  in  falls  on  the  chin  that 
the  base  of  the  skull  is  injured. 

Treatment. — As  impaction  is  extremely 
rare,  the  adjustment  of  fractures  of  the 
body  or  symphysis  is  generally  easy, 
though  it  may  be  difficult  or  impossible 
in  fractures  of  the  coronoid  process  or  of 
the  neck,  especially  if,  as  has  sometimes 
occurred,  there  is  dislocation  also.  Should 
the  fragments  be  interlocked,  an  anaesthetic 
may  be  required.  In  a  few  cases  of  inter¬ 
locked  oblique  fracture  it  has  been  neces¬ 
sary  to  saw  off  part  of  one  of  the  frag¬ 
ments.  This,  however,  can  very  seldom 
be  called  for.  Retention  is  often  easy, 
but  it  may  be  very  difficult,  especially  in 
multiple  or  comminuted  fracture. 

I.  In  simple  cases,  the  four-tailed  band¬ 
age,  the  ends  of  which  cross  each  other  as 
they  leave  the  symphysis,  the  two  upper 
tying  at  the  nape,  the  two  lower  over  the 
vertex,  will  suffice. 

II.  A  splint  may  be  thus  made.  A  piece 
of  brown  paper,  six  inches  by  four,  is  made 
four-tailed  by  cutting  lengthways  inwards 
from  its  ends  to  within  an  inch  on  each 
side  of  its  centre.  This  is  then  shaped  to 
the  symphysis  and  body  of  the  jaw,  its 
two  upper  ends  passing  horizontally  back¬ 
wards  and  the  two  lower  ends  being 
brought  vertically  upwards  across  them. 
A  gutta-percha  splint  is  then  cut  out  to  this 
model,  and  (after  the  face  has  been  shaved 
and  well  oiled  to  prevent  sticking)  when 
softened  in  hot  water  is  moulded  over  the 
jaw,  its  ends  being  turned  as  those  of  the 
paper  pattern  were.  It  should  be  lined 
with  lint,  and  kept  in  positron  by  a  four¬ 
tailed  bandage. 

III.  As  the  splint  just  described  is  apt 
to  press  the  anterior  fragment  backwards, 
Hamilton’s  splint  is  preferable.  It  consists 
of  {a)  a  firm  moulded  cap  (of  leather  or 
gutta-percha)  for  the  symphysis  and  body 
of  the  jaw,  the  ends  of  which,  prolonged 
with  webbing,  pass  straight  upwards  in 
front  of  the  ear  and  buckle  at  the  vertex  ; 
(b)  of  a  band  encircling  the  head  on  the 
level  of  the  forehead  and  occiput,  and 
furnished  with  loops  at  the  temple  through 
which  the  ends  of  a  are  passed ;  (c)  of  a 
band  passing  longitudinally  over  the  head, 
and  connected  with  b  at  the  forehead  and 
occiput,  and  to  which  a  is  also  fastened 
at  the  vertex.  Thus  b  and  c  keep  a  in 
place. 
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IV.  The  fragments  may  be  fastened 
together  by  a  ligature  passed  round  adjacent 
teeth  to  secure  fixation  ;  or  an  interdental 
splint  may  be  made  as  follows  : — A  thick 
piece  of  cork  is  mortised  on  its  upper  and 
lower  surfaces,  so  that  the  upper  and  lower 
teeth  fit  into  it  tenon-like,  and  so  that  it 
deeply  overlaps  the  lower  teeth  laterally. 
A  similar  but  better  mould  is  made  of  gutta¬ 
percha,  softened  so  that  it  accurately  shapes 
itself  to  the  teeth.  With  this  splint  Hamil¬ 
ton’s  bandage  should  be  used. 

V.  Hammond’s  wire  splint  may  be  used. 

This  excellent  appliance  is  thus  made  : — A 
mould  of  the  teeth  is  taken  in  soft  wax, 
from  which  a  plaster  cast  is  made.  To  this 
cast  is  fitted  a  piece  of  stout  wire,  skirting  the 
outer  surface  of  the  teeth,  doubling  round 
the  wisdoms,  and  continued  so  as  to  skirt 
the  inner  aspect  also.  Its  ends  are  now 
soldered  together.  When  accurately  fitted 
to  the  cast,  this  frame  is  slipped  over  the 
patient’s  teeth,  and  its  inner  and  outer  por¬ 
tions  are  fastened  together  by  wires  pass¬ 
ing  between  the  teeth  at  convenient  in¬ 
tervals.  This  splint  allows  the  patient  to 
open  and  close  his  mouth  and  clean  his 
teeth — a  privilege  that  none  should  despise. 
Sometimes  the  fragments,  otherwise  not  to 
be  kept  in  place,  can  be  drilled  and  wired 
together — a  troublesome  operation.  Union 
seldom  fails,  but  it  is  often  tedious,  espe¬ 
cially  if  the  fragments  are  not  securely  fixed. 
If  it  is  delayed,  examination  for  sequestra 
should  be  carefully  made.  If  suppuration 
occurs,  the  mouth  must  be  frequently  rinsed 
with  Condy’s  fluid,  or  borax  and  chlorate  of 
potash  lotion.  Howard  Marsh. 

JAWS,  Closure  of  the. — Inability  to 
separate  the  jaws  may  be  temporary  or  per¬ 
manent.  In  the  former  case,  setting  aside 
cases  of  trismus  from  nervous  affections, 
the  cause  is  contraction  of  the  muscles  of 
mastication,  especially  the  masseter,  due 
to  irritation  from  an  uncut  wisdom-tooth. 
Owing  to  want  of  room  between  the  second 
molar  and  the  ramus  of  the  jaw,  or  owing 
to  some  malposition  of  the  tooth  itself,  the 
wisdom-tooth  is  unable  to  assume  its  nor¬ 
mal  position,  and  by  the  pressure  which  it 
exerts  on  the  neighbouring  structures,  sets 
up  irritation,  which  induces  a  state  of  tonic 
spasm  of  the  masseter  and  internal  ptery¬ 
goid  muscles. 

The  majority  of  these  cases  occur,  as 
might  be  anticipated,  about  the  age  of 
twenty;  and  the  diagnosis  is  easy,  unless 
very  great  swelling,  and  possibly  abscess, 
should  have  supervened  and  obscured  the 
nature  of  the  case.  The  treatment  consists 


in  administering  chloroform  thoroughly,  so 
as  to  relieve  the  spasm  somewhat  and 
allow  of  the  introduction  of  a  screw-gag 
between  the  teeth,  in  order  to  separate  the 
jaws.  This  must  be  done  slowly  and 
steadily,  so  as  not  to  inflict  injury  upon 
the  front  teeth,  and  the  back  of  the  jaw  may 
then  be  reached.  If  the  wisdom-tooth  is 
presenting  in  its  normal  position,  a  free 
division  of  the  gum  over  it,  and  removal 
of  the  flaps  thus  made  with  scissors,  will 
be  sufficient  treatment,  if  the  patient  can 
quietly  bear  a  little  inconvenience  for  a 
time.  But  when  there  is  obviously  not 
space  for  the  wisdom-tooth  to  be  erupted, 
room  must  be  made  by  extracting  the  second 
molar,  unless  the  wisdom-tooth  itself  can 
be  reached  and  extracted,  which,  is  seldom 
the  case.  Occasionally  the  extraction  of 
the  upper  wisdom-tooth,  against  which 
the  lower  wisdom-tooth  is  pressing  injuri¬ 
ously,  may  completely  relieve  the  trouble. 

In  whatever  way  room  is  given,  relief 
is  sure  to  follow,  and  in  the  course  of  a  few 
hours  the  spasm  of  the  muscles  passes  off. 

Permanent  Closure  of  the  Jaws  may 
depend  upon  destruction  of  the  temporo- 
maxillary  articulation,  or  more  frequently 
upon  the  contraction  of  cicatrices  in  the 
cheek,  following  ulceration  or  sloughing. 
This  latter  condition  is  frequently  the  re¬ 
sult  of  gangrenous  stomatitis  occurring  in 
childhood,  in  which  case  destruction  of  the 
whole  thickness  of  the  cheek  not  infre¬ 
quently  takes  place  ;  but  the  same  result 
may  follow  an  attack  of  fever,  &c.,  at  any 
age.  When  the  mischief  is  confined  to  the 
lining  membrane  of  the  cheek,  the  soft 
parts  become  firmly  adherent  to  the  alveoli 
of  both  jaws,  and  a  rigid  cicatrix  of  fibrous 
tissue,  in  which  bone  not  infrequently 
develops,  binds  the  jaws  firmly  together. 

Under  these  circumstances,  the  patient 
is  often  nearly  starved,  for  he  can  only  rub 
soft  food  between  the  teeth,  or  push  it  with 
the  finger  behind  the  teeth  on  the  unaffected 
side.  In  the  cases  where  destruction  of  the 
cheek  has  taken  place,  although  the  de¬ 
formity  is  more  unsightly  .the  patient  is 
generally  able  to  feed  better,  particularly  if 
one  of  the  molar  teeth  is  wanting. 

The  treatment  of  cicatrices  by  simple 
division  within  the  mouth  is  perfectly 
futile,  for  although  wedges  may  be  em¬ 
ployed  for  a  time  to  keep  the  jaws  apart,, 
they  will  certainly  be  drawn  together  by 
the  rigid  contraction  of  healing.  In  order 
to  secure  improvement  in  the  patient’s 
condition,  it  is  necessary  to  prevent  the 
adhesion  of  the  cheek  to  the  alveoli,  and 
to  restore,  as  far  as  possible,  the  pouch  of 
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mucous  membrane  between  them.  This 
can  only  be  done  by  adapting  to  the  teeth 
metal  plates,  or  shields,  which  can  be  con¬ 
stantly  worn  after  free  division  of  the  cica¬ 
trices,  and  which,  reaching  well  beyond  the 
gums,  can  prevent  adhesion  taking  place 
between  the  cheek  and  the  alveoli.  After 
a  long  time,  a  formation  of  mucous  mem¬ 
brane  takes  place  in  the  sulcus  thus 
formed,  and  the  plates  may  then  be  dis¬ 
pensed  with  in  the  daytime,  but  must  be 
worn  for  many  months  at  night.  It  is 
obvious  that  treatment  of  such  a  protracted 
nature  cannot  be  carried  out  in  children, 
and  that  the  co-operation  of  an  able 
mechanical  dentist  is  essential  for  success. 

The  method  is  applicable  only  to  cases 
where  the  whole  thickness  of  the  cheek  is 
not  involved  ;  but  the  extent  of  the  adhe¬ 
sions  is  comparatively  unimportant,  since 
the  plates  can  be  adapted  to  both  sides  of 
the  mouth. 

In  the  case  of  unilateral  adhesions, 
division  of  the  lower  jaw  in  front  of  the 
cicatrices,  and  the  formation  of  a  false 
joint,  give  very  good  results.  Esmarch 
removed  a  wedge-shaped  piece  of  bone,  so 
as  to  secure  fibrous  union  with  free  mo¬ 
bility,  while  Piizzoli  contented  himself  with 
dividing  the  jaw  from  the  mouth,  and 
trusted  to  the  subsequent  movements  to 
establish  a  false  joint. 

Esmarch’s  operation  is  a  very  simple 
one — an  incision  along  the  lower  border  of  : 
the  jaw  easily  admitting  of  the  use  of  a 
narrow  saw  for  the  removal  of  a  wedge  of 
bone,  the  base  of  which  should  be  below. 
The  only  point  of  importance  is  that  the 
section  should  be  made  thoroughly  in  front 
of  the  cicatrix  in  the  cheek  ;  for,  if  this  is 
not  attended  to,  the  operation  will  fail.  The 
operation  is  applicable  to  cases  in  which 
one  side  of  the  mouth  is  affected,  and  re¬ 
stores  to  the  patient  a  very  useful,  though 
one-sided  amount  of  masticatory  power  in 
two  or  three  weeks,  with  very  little  suffer¬ 
ing  or  annoyance. 

One  side  of  the  jaw  remains  of  course 
permanently  useless,  and  there  is  neces¬ 
sarily  some  deformity  left,  but  the  relief  is 
permanent. 

A  patient,  upon  whom  the  writer  oper¬ 
ated  in  18G4,  called  in  1880  to  show  how 
satisfactory  the  movement  of  her  jaw  was. 
See  Temporo-Maxillary  Articulation. 

Christopher  Heath. 

JAWS,  Diseases  of  the. — Periostitis, 
both  acute  and  chronic,  affects  the  jaws; 
but  the  former  is  so  prone  to  run  into 
suppuration  with  consequent  necrosis,  that 
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it  is  only  in  the  early  stages  that  it  can  be 
recognised.  The  more  chronic  form  is  com¬ 
monly  connected  with  syphilis,  and  leads 
to  the  formation  of  nodes  about  the  palate, 
and  enlargement  of  portions  of  the  lower 
jaw.  In  these  latter  cases  the  adminis¬ 
tration  of  the  iodides,  in  full  doses,  gives 
most  satisfactory  results.  Many  cases  of 
persistent  facial  neuralgia,  which  are  un¬ 
relieved  by  quinine,  &c.,  yield  to  the  ad¬ 
ministration  of  iodide  of  potassium,  and 
may  be  concluded  to  depend  upon  chronic 
periostitis  or  ostitis,  with,  probably,  pres¬ 
sure  upon  the  dental  nerves. 

Necrosis  affects  the  lower,  much  more 
frequently  than  the  upper  jaw,  probably  in 
consequence  of  its  being  less  abundantly 
supplied  with  blood.  Beginning  as  perios¬ 
titis,  from  tooth-irritation,  injury,  or  the 
action  of  some  specific  poison,  the  general 
symptoms  are  pain,  with  pyrexia ;  and  the 
part  affected  will  be  found  to  be  swollen, 
injected,  and  hot,  the  teeth  being  raised 
from  their  sockets  and  unable  to  bear  the 
slightest  pressure.  If  relieved  by  timely 
depletion  by  leeches,  or,  better,  a  free  in¬ 
cision,  and  the  assiduous  use  of  hot  gargles 
and  poultices,  the  symptoms  may  subside 
without  further  mischief ;  but  usually 
matter  has  already  formed  beneath  the 
periosteum  before  the  patient  is  seen,  and 
then,  although  promptly  evacuated,  necrosis 
is  very  apt  to  follow.  Fortunately,  necrosis 
sometimes  affects  the  outer  plate  of  the 
alveolus  only,  so  that  the  teeth  are  sup¬ 
ported  by  the  inner  plate,  and  can  be  kept 
in  situ ;  but  when  the  entire  socket  is  in¬ 
volved,  the  teeth  are  rendered  loose  and 
useless,  and  are  better  away,  since  they 
only  plug  the  openings  through  which  the 
discharge  should  find  its  way  out.  It  is 
very  undesirable  to  attempt  -the  removal 
of  sequestra  until  they  are  completely 
loosened,  since,  by  doing  so,  damage  may 
be  inflicted  on  the  surrounding  parts,  and 
the  process  of  repair  be  interfered  with  ; 
and  this  is  especially  the  case  in  children 
in  whom  the  second  teeth  are  still  un¬ 
developed. 

It  is  impossible  to  lay  down  any  rules 
for  the  period  of  separation,  which  must 
depend  upon  the  extent  and  position  of  the 
sequestrum,  and  the  strength  of  the  patient ; 
but  ordinarily  from  six  weeks  to  three 
months  must  elapse  before  large  sequestra 
can  be  safely  extracted. 

By  exanthematous  necrosis  (Salter)  is 
meant  the  necrosis  occurring  in  young 
children,  for  the  most  part,  after  attacks  of 
the  specific  fevers,  especially  scarlet  fever 
and  small-pox.  Necrosis  of  portions  of  the 
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alveolus  of  either  jaw,  and  usually  on  both 
sides  symmetrically,  or  even  of  the  whole 
thickness  of  the  lower  jaw,  is  fully  recog¬ 
nised  now  as  one  of  the  sequelae  of  these 
disorders  ;  and  doubtless  many  of  the  cases 
which  were  attributed  to  the  administration 
of  calomel  in  former  days,  were  really  due 
solely  to  the  action  of  the  specific  poison. 
The  course  and  treatment  of  these  cases 
differ  in  no  respect  from  those  of  ordinary 
necrosis. 

The  action  of  the  fumes  of  phosphorus 
in  producing  necrosis  of  the  jaws  in  persons 
employed  in  lucifer -match  making,  has 
now  been  recognised  for  upwards  of  forty 
years.  It  was  found  that  so  long  as  workers 
with  phosphorus  had  perfectly  sound  teeth, 
their  health  remained  unaffected ;  but  so 
soon  as  the  teeth  became  carious,  or  were 
from  any  cause  extracted,  the  fumes  of 
phosphorus  found  their  way  to  the  perios¬ 
teum  of  the  jaws,  exciting  periostitis  with 
rapid  necrosis. 

The  symptoms  were  severe,  the  swell¬ 
ing  of  the  jaws  and  tissues  of  the  face 
being  extreme,  and  the  discharge  of  puru¬ 
lent  fluid  from  the  mouth  being  constant 
and  in  large  quantities.  The  general  health 
became  secondarily  affected,  the  patient 
being  worn  out  with  pain  and  inability  to 
take  solid  food,  and  in  very  severe  cases 
being  liable  to  gangrene  of  the  gums  and 
■cheeks.  All  these  discomforts  have  been 
put  an  end  to  by  insisting  upon  cleanliness 
in  the  use  of  the  phosphorus,  by  the  careful 
examination  of  the  mouths  of  the  workers, 
but  more  especially  by  the  employment  of 
the  amorphous  phosphorus  in  the  manu¬ 
facture  of  lucifer  matches. 

The  remarkable  point  about  phosphorus- 
necrosis  is  the  peculiar  deposit  of  pumice¬ 
like  bone,  which  takes  place  upon  the 
sequestra.  This  is  doubtless  derived  from 
the  periosteum,  although  so  closely  ad¬ 
herent  to  the  sequestrum  as  to  be  invari¬ 
ably  brought  away  with  it ;  and  though 
resembling  true  bone  in  some  particulars, 
it  is  decidedly  of  a  lower  development. 
A  form  of  bone,  closely  resembling  this 
pumice-like  deposit,  has,  however,  been 
noticed  in  cases  in  which  no  phosphorus 
was  involved,  and  it  would  appear  that, 
in  some  instances,  possibly  of  rheumatic 
origin,  the  deposit  of  new  bone  partakes  of 
this  character. 

Besides  phosphorus-necrosis,  mercurial 
necrosis  was  once  common,  not  only  as  a 
consequence  of  the  excessive  administra¬ 
tion  of  mercury  for  antisyphilitic  purposes, 
but  as  a  result  of  the  destructive  ptyalism 
produced  by  the  fumes  of  liquid  mercury  as 


formerly  employed  in  the  manufacture  of 
looking-glasses.  When  glass  plates  were 
converted  into  mirrors  by  sliding  and 
compressing  them  on  to  sheets  of  tin-foil 
covered  with  pure  quicksilver,  the  men 
employed  were  liable  to  have  their  teeth 
drop  out,  and  frequently  lost  portions  of  the 
jaws,  their  lives  being  notoriously  shortened. 
Since  the  introduction  of  a  chemical  pro¬ 
cess  by  which  the  mercury  is  deposited  on 
the  glass,  these  cases  of  induced  necrosis 
have  become  almost  unknown. 

In  ordinary  cases  of  necrosis  of  the 
upper  jaw,  no  reproduction  of  bone  takes 
place,  the  gap  left  in  adults  being  perma¬ 
nent,  though  in  children  the  subjects  of 
exanthematous  necrosis,  the  granulation- 
tissue  is  slowly  converted  into  fibrous  tissue, 
which  does  not  as  a  rule  ossify.  In  the 
lower  jaw,  abundant  new  bone  is  produced 
by  the  periosteum,  and,  for  a  time  at  least, 
most  extensive  losses  are  repaired.  It  is 
certain,  however,  that,  in  course  of  years, 
a  great,  if  not  complete,  re-absorption  of 
new  bone  thus  formed  takes  place,  the 
patient  being  left  ultimately  with  very 
little,  if  any,  support  for  artificial  teeth. 
Salter  has  suggested  that  the  early  applica¬ 
tion  of  artificial  teeth  would  tend,  by  use, 
to  strengthen  and  maintain  the  permanence 
of  the  new  bone  ;  but  there  are  no  facts  to 
support  this  view. 

Under  the  name  Hyperostosis  may  be 
conveniently  grouped  together  a  number  of 
cases  in  which  general  enlargement  of  the 
maxillary  bones  occurs,  without  any  tumour 
which  could  be  properly  placed  among  the 
osteomata.  Enlargement  of  the  angles  of 
the  lower  jaw,  quite  unconnected  with  the 
development  of  the  teeth,  and  giving  a  pecu¬ 
liarly  broad  appearance  to  the  face,  occurs 
in  otherwise  healthy  subjects  of  about 
twenty,  and  they  appear  to  remain  station¬ 
ary.  In  true  hyperostosis,  however,  there 
are  large  bosses  of  bone,  often  symmetrical, 
thrown  out  by  the  bones  of  the  face  and 
cranium,  which  slowly  but  steadily  increase 
in  size,  producing  hideous  deformity,  and 
ultimately  causing  the  death  of  the  patient. 
Cases  in  which  the  disease  is  unilateral 
may  fairly  be  submitted  to  operative  pro¬ 
cedure,  and  the  writer  has  twice  relieved 
patients  from  considerable  deformity  by 
sawing  or  gouging  away  a  portion  of  the 
projecting  bone,  without  any  external  in¬ 
cision.  In  one  case,  that  of  a  lady  aged  39, 
the  enlargement  of  the  right  upper  jaw  was 
attributed  to  a  blow  on  the  cheek  ;  in  the 
other,  a  man  aged  46,  the  enlargement  in 
the  same  situation  came  on  apparently 
without  cause.  See  Ostitis  Deformans. 
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Cysts  occur  both  in  the  upper  jaw  ( see 
Antrum,  Diseases  of  the)  and  in  the  lower, 
where  they  may  be  single  or  multiple.  The 
origin  of  these  cysts  is  probably  in  the 
cancelli  of  the  bone,  and  is  in  many  cases 
due  to  the  irritation  caused  by  neighbouring 
teeth  ;  a  cancellus  being  filled  with  fluid 
expands,  and  produces  gradual  absorption 
and  obliteration  of  neighbouring  cancelli, 
until  a  cyst  of  considerable  size  is  produced. 

The  multilocular  cysts  of  the  lower  jaw 
appear  to  be  more  closely  connected  with 
the  teeth  than  the  single  cysts,  since,  in 
many  cases,  the  extraction  of  teeth  or 
stumps  gives  exit  to  a  quantity  of  glairy 
discharge.  Distension  and  absorption  of 
the  alveoli  go  on  as  the  cysts  increase  in 
size,  so  that  the  walls  at  length  become  mem¬ 
branous,  and  the  macerated  bone  shows 
great  gaps  in  its  outline.  One  remarkable 
clinical  feature  in  these  cases  is  the  length 
of  time  over  which  they  extend,  without 
materially  affecting  the  health  of  the 
patient,  except  by  then  size  and  the  con¬ 
sequent  inconvenience  produced. 

The  treatment  of  multilocular  cysts  in 
the  lower  jaw  depends  somewhat  upon  the 
extent  of  the  disease  and  the  amount  of  solid 
growth  connected  with  them.  Kemoval  of 
any  portion  of  the  whole  thickness  of  the 
jaw  should  be  avoided  as  far  as  possible, 
though  this  may  be  advisable  in  extreme 
cases.  Mason  Warren  and  Butcher  have 
shown  that  by  evacuating  the  contents  of 
the  cysts  from  within  the  mouth,  and  crush¬ 
ing  in  the  thin  walls  with  the  fingers,  a 
great  amount  of  consolidation  can  be 
brought  about,  and  if  the  thick  lower  border 
of  the  jaw  be  unaffected,  as  it  usually  is,  a  very 
firm  basis  of  support  for  artificial  teeth  may 
thus  be  obtained.  The  operation  may  re¬ 
quire  repetition,  and  will  give  satisfactory 
results  when  there  is  little,  if  any,  solid 
material  connected  with  the  cysts.  When 
there  is  a  solid  growth  in  connection  with 
the  cysts,  it  may,  if  small,  be  removed  with 
the  gouge,  but  if  it  should  be  reproduced, 
the  portion  of  jaw  involved  should  be  ex¬ 
cised,  since  experience  has  shown  that  these 
growths  in  connection  with  cysts  are  epi- 
theliomatous,  and  apt  to  become  generalised 
throughout  the  body. 

Tumours. — Non-Malignant. 

I.  Fibroma  of  the  jaws  closely  resem¬ 
bles  fibroma  in  other  parts  of  the  body,  and 
especially  the  uterus.  It  is  dense  in  struc¬ 
ture,  and  frequently  lobulated,  and  on 
section  shows  interlacing  bundles  of  fibres. 
Two  varieties  of  origin  are  found,  the  peri¬ 
osteal,  springing  generally  from  the  alveolus, 
and  indistinguishable  except  by  its  size 


from  epulis,  and  the  endosteal,  which 
springs  from  the  interior  of  the  bone,  and 
in  the  upper  jaw  generally  makes  its  way 
into  the  antrum  and  nasal  cavities,  or  in 
the  lower  jaw  expands  the  inner  and  outer 
plates  of  compact  bone.  Fibroma  produces 
absorption  by  pressure,  and  may  thus  de¬ 
stroy  a  great  part  of  the  skull ;  it  stretches 
the  skin  of  the  face,  and  may  by  tension 
produce  ulceration,  and  thus  cause  an  aper¬ 
ture,  but  it  never  involves  the  skin,  which 
is  always  loose  and  movable  over  the  tumour. 

Fibroma  appears  to  owe  its  origin,  in 
many  cases,  to  the  irritation  of  decayed 
teeth,  which  may  sometimes  be  found  em¬ 
bedded  in  the  tumour  or  displaced  by  it. 
No  treatment  less  radical  than  the  removal 
of  the  portion  of  bone,  from  the  periosteum 
of  which  the  tumour  springs,  can  be  of 
avail  in  the  periosteal  variety  of  fibroma ; 
but  in  the  form  in  which  the  bone,  and  par¬ 
ticularly  the  lower  jaw,  is  expanded  by  a 
slow-growing  tumour  within  it,  less  heroic 
measures  may  be  successful.  The  writer 
has  removed  a  fibroma  by  enucleation  from 
within  the  antrum  with  complete  success, 
and  numerous  museum  specimens  serve  to 
show  that  the  lower  jaw  is  often  expanded 
by  fibrous  tumours,  which  are  amenable  to 
the  same  treatment. 

II.  Enchondroma  is  of  less  frequent  oc¬ 
currence  in  the  jaws  than  fibroma,  and  like 
it  may  be  divided  into  periosteal  and  endos¬ 
teal.  The  disease  appears  ordinarily  early 
in  life,  springing  from  the  surface  of  either 
jaw,  or  from  within  the  antrum  or  the  in¬ 
terior  of  the  lower  jaw,  and  grows  steadily, 
and  more  rapidly  than  the  fibroma. 

It  is  more  tuberous  than  the  fibroma 
and  harder  than  it,  and,  in  the  case  of  the 
upper  jaw,  is  apt  to  send  processes  into 
the  fissures  and  cavities  of  the  skull,  thus 
giving  rise  to  great  deformity  by  involving 
the  nose  and  orbit.  Many  remarkable 
specimens  of  this  kind  are  to  be  found  in 
museums,  the  patient  in  some  cases  being 
suffocated  by  the  growth  involving  the  mouth 
and  pharynx.  And  yet  in  these  cases  it 
will  be  seen  that  the  tumour  does  not  in¬ 
vade  the  surrounding  parts  except  by  its 
pressure,  and  could  have  been  enucleated. 

Enchondroma  has  undoubtedly  a  greater 
tendency  to  recur  locally  than  has  fibroma, 
and  it  is  essential,  therefore,  in  its  treatment 
that  free  removal  should  be  undertaken. 
Enchondroma  of  the  jaws  may  have  fibrous 
tissue  mixed  with  it,  or  may  in  great  part 
be  converted  into  bone,  and  no  doubt  many 
of  the  remarkable  osseous  tumours  of  the 
jaws  to  be  found  in  museums  were  origin¬ 
ally  cartilaginous  in  their  nature. 
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III.  Osteoma  is  found  in  the  jaws  as  a 
cancellous  or  as  an  ivory  tumour. 

The  simplest  form  is  the  condensed  hy¬ 
pertrophy  due  to  the  presence  of  a  mis¬ 
placed  tooth ;  and  the  fact  that  numerous 
serious  operations  have  been  performed  in 
these  cases,  should  make  the  surgeon  es¬ 
pecially  careful  as  to  his  diagnosis.  The 
cancellous  osteoma  has  a  covering  of  com¬ 
pact  bone  of  varying  thickness,  but  some¬ 
times  so  thin  as  to  crackle  under  the  finger. 
It  grows  slowly  to  a  very  large  size,  but 
when  removed  by  section  of  the  healthy 
bone  beyond,  shows  no  tendency  to  repro¬ 
duction.  The  ivory  osteoma  is  met  witk 
both  as  an  outgrowth  from  the  lower 
jaw  and  as  a  tumour  of  the  upper  jaw, 
of  which  the  ivory  is  hut  a  portion,  the 
rest  being  composed  of  dense  cancellous 
bone.  See  Exostosis. 

In  the  treatment  of  these  tumours,  an 
exploratory  puncture  or  trephining  may 
enable  the  tooth,  which  is  the  cause  of  the 
malady,  to  be  extracted,  and  hence  this 
should  never  be  neglected,  except  in  the 
case  of  the  ivory  growth.  This  again  may 
be  sawn  off,  and  shows  no  tendency  to  re¬ 
cur,  or  may  be  extracted  from  the  cavity 
of  the  antrum,  or  from  the  interior  of  the 
lower  jaw.  As  a  last  resource  the  upper 
jaw,  or  a  portion  of  the  lower,  may  be 
removed  with  the  tumour,  but  extensive 
mutilations  should  not  be  undertaken  for 
benign  and  slowly  increasing  tumours,  if 
they  can  be  avoided. 

Under  the  old  term  ‘  Cystic-Sarcoma,’ 
was  included  more  than  one  variety  of 
solid  growth  in  which  cysts  were  developed. 
The  presence  of  cysts  was  held  to  mark 
the  non-malignant  character  of  the  disease, 
and  the  clinical  histories  of  recorded  cases 
appeared  to  support  this  view.  The  naked- 
eye  appearance  of  the  solid  growths  was 
that  of  a  fibrous  or  fibro- cellular  tumour, 
and  this  was  considered  to  be  its  nature 
until  the  last  few  years. 

In  his  ‘  Erasmus  Wilson  Lectures  ’  for 
1882,  Mr.  Eve  fully  discussed  the  question 
of  these  tumours  being  really  a  variety  of 
opithelioma ;  and  certainly  the  fact  of  a 
solid  tumour  forming  after  thirty  years’ 
existence  of  cystic  disease,  as  occurred  in  a 
patient  of  the  writer’s,  would  tend  to  show 
that  the  disease  in  question  is  not  so  harm¬ 
less  in  its  course  as  has  nitherto  been  sup¬ 
posed.  Still  the  clinical  history  of  these 
cases,  and  also  of  the  cases  of  ordinary 
‘  cystic-sarcoma,’  differs  so  completely  from 
that  of  ordinary  epithelioma  as  to  rapidity 
of  progress  and  recurrence  after  removal, 
that  further  observation  is  necessary  before 


a  decided  opinion  can  be  arrived  at  on  the 
whole  question. 

Sarcomata. — In  connection  with  the 
jaws,  various  forms  of  sarcoma  are  found, 
many  of  which  have  hitherto  been  known 
by  other  names,  and  many  recurrent 
growths,  formerly  called  cancers,  come 
properly  into  this  class. 

1.  Spindle -celled  Sarcoma  is  of  fre¬ 
quent  occurrence  about  the  jaws,  forming 
many  of  the  specimens  formerly  indis¬ 
criminately  named  ‘  osteo-sarcoma.’  The 
principal  clinical  features  of  spindle- celled 
tumours  of  the  jaw,  are  rapidity  of  growth 
with  invasion  of  surrounding  parts,  but  no 
glandular  infiltration,  at  least  in  the  earlier 
stages.  Free  removal  is  essential  because 
of  the  tendency  to  creep  along  the  perios¬ 
teum  beyond  the  defined  tumour,  which  is 
common  in  these  cases,  and  recurrence  is 
frequent.  A  remarkable  feature  in  the  re¬ 
current  growths  is  the  tendency  to  become 
softer  with  each  recurrence,  and  the  patient 
dies  worn  out,  with,  rarely,  secondary  de¬ 
posits  in  internal  organs. 

2.  Round-celled  Sarcoma  (encephaloid 
sarcoma  of  Cornil  and  Ranvier  and  others), 
is  a  more  vascular  and  softer  growth,  and 
hence  has  more  of  the  character  of  a 
malignant  tumour.  It  grows  very  rapidly, 
invading  the  skin  and  forming  fungous 
protrusions,  and  leads  to  deposits  in  in¬ 
ternal  organs.  Many  of  the  recorded  cases 
of  ‘  medullary  ’  cancer  of  the  jaw  belong  to 
this  class. 

3.  Myeloid  Sarcoma  has  long  been  re¬ 
cognised  in  relation  with  the  jaws,  in  which 
situation  it  was  originally  described  by 
Paget.  It  is  found  in  connection  with  the 
alveolus,  forming  the  so-called  myeloid 
epulis,  and  also  in  the  interior  of  the  lower 
jaw.  Occurring  in  children  or  young  adults, 
the  myeloid  growth  springs  from  the  in¬ 
terior  of  the  alveolus,  and  protrudes  be¬ 
tween  the  teeth,  which  may  be  displaced. 
The  growth  is  softer  than  the  fibrous 
epulis  and  more  vascular,  and  occasion¬ 
ally  presents  characteristic  dark  spots 
beneath  the  mucous  membrane ;  or,  when 
developed  deeply  in  the  interior  of  the 
lower  jaw,  it  expands  the  bone  without 
forming  an  external  protrusion.  The  de¬ 
velopment  of  cysts  is  not  infrequent  in  the 
interior  of  the  growth,  which  may  pulsate. 
A  section  of  the  tumour  shows  the  maroon 
colour  resulting  from  haemorrhages  within 
the  -tissue,  so  common  in  myeloid  growths. 
The  question  of  recurrence,  in  connection 
with  myeloid  growths,  is  a  very  important 
one,  and  it  may  be  considered  that  after  com¬ 
plete  removal  recurrence  does  not  take  place. 
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4.  Alveolar  Sarcoma  occasionally  af¬ 
fects  the  jaws,  and  in  the  Museum  of  the 
Eoyal  College  of  Surgeons  of  England  will 
be  found  a  specimen  of  the  kind.  This 
form  of  sarcoma  was  called  by  Wedl  ‘  a 
fibrous  form  of  cancer  arising  from  bone,’ 
and  should  undoubtedly  include  the  cases 
hitherto  described  as  examples  of  scirrhus 
of  bone. 

5.  Fibro-sarcoma  closely  resembles 
fibroma  in  external  appearance,  and  gener¬ 
ally  grows  beneath  the  periosteum. 

6.  Chondro-sarcoma,  in  which  spindle- 
or  round-celled  sarcoma  is  mixed  with  the 
cartilage  forming  the  bulk  of  the  tumour, 
occurs  in  both  jaws,  and  frequently  leads 
to  secondary  deposits  in  the  lungs. 

7.  Ossifying-  Sarcoma,  and  Osteoid 
Chondro-sarcoma,  imply  the  occurrence 
of  ossification  in  tumours  containing  sar¬ 
comatous  elements,  and  include  the  cases 
hitherto  described  as  ‘  osteoid  cancer.’ 

Carcinoma. — The  only  form  of  carci¬ 
noma  affecting  the  jaws  is  epithelioma, 
which  is  found  in  at  least  two  varieties, 
the  squamous  and  the  tubular.  The  posi¬ 
tion  of  these  depends  upon  the  nature  of 
the  normal  epithelium  of  the  part ;  thus, 
the  squamous  epithelioma  is  developed 
primarily  in  the  mucous  membrane  of  the 
palate  and  gums,  the  normal  epithelium  of 
which  is  squamous  ;  whilst  the  tubular  form 
with  cylindrical  epithelium  begins  in  the 
antrum  or  nose,  the  epithelium  of  which 
is  columnar.  See  Antrum,  Diseases  of  the. 

Both  forms  of  epithelioma  have  a  great 
tendency  to  invade  surrounding  parts,  es¬ 
pecially  the  bones,  and  hence  the  difficulty 
of  completely  extirpating  the  disease,  except 
by  proceedings  of  a  magnitude  which  may 
not  be  justifiable  in  the  weak  condition  of 
the  patient. 

Squamous  Epithelioma  of  the  palate 
and  gums  begins  very  insidiously,  and  its 
nature  is  therefore  often  mistaken  at  first. 
Commencing  as  a  small,  ragged  ulcer  on 
the  mucous  membrane  of  the  gum,  it  is 
often,  and  probably  correctly,  attributed  to 
the  irritation  of  decayed  teeth  or  fangs,  or 
to  secondary  syphilis,  but  is  regarded  of 
little  importance,  or  is  perhaps  irritated  by 
the  application  of  nitrate  of  silver  or  other 
irritants. 

Ulceration  of  the  palate  of  an  epithe- 
liomatous  character  is  more  frequently 
attributed  to  tertiary  syphilis ;  and  even 
large  gaps  in  the  hard  palate,  caused  by 
epithelioma,  are  supposed  to  be  the  result 
of  a  broken-down  gumma.  But  epithelioma 
of  the  gum  or  palate  probably  never  occurs 
before  the  age  of  40,  and  more  often  nearer 


60  than  50,  whereas  the  secondary  mani¬ 
festations  of  syphilis  take  place  as  a  rule 
earlier  in  life,  and  the  tertiary  symptoms 
are  much  less  urgent  than  those  of  epithe¬ 
lioma. 

By  involving  the  subjacent  bone, 
necrosis  is  induced  in  the  course  of  an 
epithelioma,  and  here  again  error  may 
arise  if  the  presence  of  bare  bone  be  re¬ 
garded  as  pathognomonic  of  necrosis,  with¬ 
out  considering  the  cause. 

Tubular  Epithelioma  has  been  de¬ 
scribed  by  Beclus  under  the  title  of  ejpithe- 
liome  terebrant  (boring  or  burrowing 
epithelioma).  See  Antrum,  Diseases  of  the. 

The  treatment  of  epithelioma  of  the 
jaws,  like  that  in  other  parts  of  the  body, 
consists  in  prompt  and  free  removal  of  the 
affected  part.  When  the  disease  is  con¬ 
fined  to  the  gum  and  margin  of  the  alveolus, 
comparatively  mild  proceedings  may  be 
justifiable  in  the  first  instance  ;  but  if  the 
disease  has  gone  at  all  deeply,  removal  of 
the  upper,  or  of  a  large  portion  of  the 
lower,  jaw  should  be  undertaken  without 
hesitation.  Even  then  it  may  be  impossible 
to  clear  away  the  whole  of  the  disease, 
which  may  extend  through  the  lower  wall 
of  the  orbit,  into  the  spheno -maxillary  fossa, 
and  up  between  the  temporal  and  masseter 
muscles,  and  beneath  the  temporal  aponeu¬ 
rosis.  Christopher  Heath. 

JAWS,  Operations  on  the. — In  all  opera¬ 
tions  upon  the  jaws,  the  greatest  care  should 
be  taken  to  avoid  extensive  scarring  of  the 
face  and  the  infliction  of  unnecessary  de¬ 
formity,  particularly  by  breaking  the  line 
of  the  lower  jaw.  Incisions  for  the  relief 
of  inflammation  or  the  evacuation  of  mat¬ 
ter,  and  punctures  for  emptying  cysts  or 
the  antrum,  should  invariably  be  made 
within  the  mouth.  Extraction  of  sequestra 
may  be  performed  in  most  cases  more 
conveniently  through  the  mouth  than 
by  external  incision,  though  the  surgeon 
may  occasionally  avail  himself  of  existing 
sinuses.  The  removal  of  epulis,  in  its 
varieties,  can  be  readily  accomplished 
through  the  mouth,  if  the  operator  is  pro- 
vided  with  proper  bone-forceps  of  various 
kinds,  and  even  large  portions  of  the  jaws 
may  be  thus  removed  with  success.  The 
late  Mr.  Maunder  on  two  occasions  re¬ 
moved  large  portions  of  the  right  side  of 
the  lower  jaw,  with  the  surrounding  tu¬ 
mour,  without  any  external  incision,  se¬ 
parating  the  soft  parts  with  a  raspatory, 
and  sawing  the  bone  in  front  of,  and  be¬ 
hind,  the  tumour.  The  principal  difficulty 
in  these  operations  was  not  so  much  the 
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separation  of  the  tumour  as  its  ‘  delivery  ’ 
through  the  mouth,  which  was  slightly 
split  in  one  instance.  Fortunately,  the 
haemorrhage  in  both  cases  was  slight,  and 
the  patients  did  well ;  but  another  surgeon 
was  less  fortunate,  and  lost  his  patient  by 
secondary  haemorrhage,  but,  considering 
the  close  proximity  of  the  facial  artery, 
and  the  necessary  division  of  the  inferior 
dental  artery,  this  is  not  to  be  wondered 
at.  It  may  be  doubted  whether  the  extra 
trouble  and  risk  of  the  proceeding  are 
balanced  by  the  absence  of  a  scar,  which, 
in  the  majority  of  cases,  need  not  involve 
the  lip,  and,  if  proxierly  placed,  will  be 
nearly  invisible  afterwards. 

The  same  may  be  said  of  the  so-called 
‘  sub-periosteal  resections  ’  of  the  upper 
and  lower  jaws.  In  cases  of  necrosis  it 
is,  of  course,  advisable  to  preserve  all  the 
periosteum,  and  in  extracting  a  sequestrum 
it  may  be  occasionally  necessary  to  turn 
aside  soft  parts  with  a  raspatory ;  but  any 
systematic  stripping  of  the  periosteum 
from  a  jaw  involved  in  a  tumour  is  not 
only  impossible  in  most  instances,  but,  if 
undertaken,  will  only  leave  shreds  of  pe¬ 
riosteum,  with  possibly  some  portions  of 
the  disease. 

Bemoval  of  the  Upper  Jaw,  whether 
partial  or  complete,  may  be  most  con¬ 
veniently  performed  as  follows,  the  inci¬ 
sions  being  extended  as  the  gravity  of  the 
case  may  indicate  : — 

A  straight  incision  through  the  median 
line  of  the  upper  lip,  and  prolonged  on  one 
side  of  the  columna  nasi  into  the  nostril  of 
the  affected  side,  will  allow  the  tissues  of 
the  face  to  be  readily  dissected  up  off  the 
jaw,  so  as  to  expose  completely  the  front 
wall  of  the  antrum.  This  may  then  be 
perforated,  and  removed  with  bone-forceps, 
so  as  to  permit  of  the  extraction  of  a 
tumour  from  within,  or  room  may  thus  be 
found  for  the  removal  of  large  portions  of 
the  palate. 

In  a  case  of  more  extensive  disease,  in 
addition  to  the  incision  already  made,  one 
should  be  begun  near  the  inner  angle  of  the 
orbit,  and  be  carried  down  by  the  side  of 
the  nose,  and  around  the  ala  into  the  nos¬ 
tril.  This  will  allow  of  further  reflection 
of  the  soft  tissues,  and  more  complete  ex¬ 
posure  of  the  bone,  so  that  it  would  be 
easy  to  cut  away  large  portions  of  the  jaw 
with  suitable  bone-forceps,  or  a  small  saw 
could  be  readily  carried  horizontally  from 
the  nostril  at  any  level  desirable,  so  as  to 
preserve  either  the  palatine  or  orbital  plate. 
For  removal  of  the  entire  upper  jaw,  it  will 
be  advisable  to  make  an  additional  incision 


below  the  orbit  from  the  inner  angle  to  the 
malar  bone,  following  the  natural  curve  of 
the  skin-markings  of  the  part.  This  in¬ 
cision  may  be  prolonged  on  to  the  malar 
bone  as  far  as  may  be  necessary,  and  may 
be  met  at  its  extremity  by  another  at  right 
angles  to  it,  in  very  extensive  disease  of 
that  bone.  The  flap  of  skin  is  now  to  be 
reflected  outwards,  and  this  method  has 
the  great  advantage  of  preserving  the  facial 
nerve,  and  of  dividing  only  small  branches 
of  the  facial  artery. 

Division  of  the  bone  will  be  required  at 
three  points — (1)  the  palate,  (2)  the  nasal  pro¬ 
cess  of  the  maxilla,  and  (3)  the  malar  bone, 
and  these  sections  may  be  made  with  the 
saw  or  bone-forceps,  or  more  conveniently 
with  both.  A  narrow  saw,  with  movable 
back,  is  to  be  passed  into  the  nostril,  and 
the  hard  palate  divided  with  the  alveolus, 
from  which  a  central  incisor  tooth  should 
have  been  previously  extracted. 

The  saw  should  be  kept  horizontal  in 
the  nostril,  and  there  need  be  no  fear  of 
damaging  the  pharynx  with  its  extremity. 
The  movable  back  allows  the  blade  of  the 
saw  to  pass  through  the  bone  into  the 
mouth,  thus  dividing  the  whole  of  the  hard 
palate,  without  the  splintering  which  usually 
follows  division  with  bone-forceps.  The  soft 
palate  escapes  injury  from  the  saw,  and 
any  attempt  to  dissect  off  and  preserve  the 
soft  covering  of  the  hard  palate  is  futile. 

The  nasal  process  of  the  maxilla  may 
be  conveniently  notched  or  completely 
divided  with  a  small  saw,  which  is  next  to 
be  applied  to  the  malar  bone  parallel  to, 
and  immediately  in  front  of,  the  masseter 
muscle.  This  cut  will  then  run  into  the 
spheno -maxillary  fissure,  and  the  promi¬ 
nence  of  the  cheek  will  be  preserved ;  but 
in  cases  of  very  extensive  involvement  of 
the  malar  bone,  it  will  be  necessary  to 
remove  the  whole  of  it  by  dividing  the 
zygomatic  process,  and  the  frontal  pro¬ 
cess  at  its  junction  with  the  frontal  bone. 

Before  dislocating  the  bone,  it  is  well  to 
divide  the  soft  palate  transversely  close  to 
its  attachment  to  the  hard  palate,  which 
can  be  readily  done  from  the  mouth. 

With  a  pair  of  angular  bone-forceps  the 
three  cuts  made  with  the  saw  should  then 
be  thoroughly  cleared,  and  it  is  convenient 
to  take  them  in  the  reverse  order,  viz., 
malar  bone,  nasal  process,  palate.  The 
bone-forceps,  when  dividing  the  palatine 
attachments,  may  be  conveniently  used  to 
tilt  the  whole  jaw  forward,  and  the  lion- 
forceps  should  then  be  employed  to  grasp 
it,  and  forcibly  depress  the  mass,  while  the 
scalpel  is  used  to  divide  the  infra-orbital 
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nerve  behind  the  bone,  so  as  to  prevent  its 
being  stretched,  and  also  any  soft  tissues 
which  may  remain  attached  to  the  jaw. 

The  haemorrhage,  which  is  often  sharp 
for  the  moment,  is  best  checked  temporarily 
by  thrusting  a  sponge  into  the  opening,  and 
this,  after  a  few  minutes’  pause,  may  be 
withdrawn  in  order  to  allow  of  the  applica¬ 
tion  of  the  actual  cautery  at  a  black  heat, 
so  as  to  sear  any  bleeding  vessel.  A  care¬ 
ful  examination  should  be  made  to  see  that 
all  the  disease  is  removed,  and  the  flap  of 
skin  is  then  to  be  replaced  and  fixed  with 
fine  wire  sutures  and  hare-lip  pins  for  the 
lip,  the  red  margins  of  which  are  best 
approximated  by  a  fine  silk  stitch. 

Unless  the  oozing  of  blood  is  so  con¬ 
siderable  as  to  necessitate  plugging  the 
wound,  it  is  better  not  to  introduce  any 
lint  beneath  the  cheek,  since  it  only  col¬ 
lects  discharge,  and  becomes  very  offensive 
in  a  few  hours,  when  its  withdrawal  is 
both  difficult  and  painful.  Free  syringing 
with  antiseptic  lotions  from  the  first  is 
useful,  and  for  this  nothing  answers  better 
than  the  continuous  stream  of  the  syphon 
nasal  douche.  See  Nasal  Douche. 

Removal  of  the  Lower  Jaw. — In  re¬ 
moving  portions  of  the  lower  jaw,  the  in¬ 
cision  should,  as  far  as  possible,  be  placed 
below  its  border,  so  that  the  cicatrix  may 
be  hidden. 

An  incision  from  the  median  line  to  the 
angle,  thus  placed,  will  divide  the  facial 
artery  immediately  in  front  of  the  masseter 
muscle,  and  both  ends  should  be  at  once 
secured  with  a  ligature.  The  tissues  of  the 
face  can  then  be  dissected  up,  and  the 
cavity  of  the  mouth  opened  by  dividing 
the  mucous  membrane  close  to  the  gums, 
when  any  part  of  the  body  of  the  jaw  can 
be  removed  by  making  a  section,  with  the 
saw,  on  each  side  of  it. 

In  making  these  sections,  it  is  better  not 
to  complete  one  before  the  other  is  begun, 
because  of  the  loss  of  resistance  consequent 
upon  breaking  the  continuity  of  the  bone  ; 
but  each  cut  being  carried  nearly  through 
the  bone  with  the  saw,  may  be  conveniently 
finished  with  the  bone-forceps.  Should  it 
be  necessary  to  prolong  the  incision  beyond 
the  median  line,  and  to  remove  the  sym¬ 
physis,  care  must  be  taken  to  guard  against 
the  falling  back  of  the  tongue  by  having  a 
stout  thread  passed  through  it,  upon  which 
traction  may  be  made.  The  mylo-hyoid 
muscle  and  mucous  membrane  inside  the 
bone  can  then  be  divided  and  the  piece 
removed,  but,  whenever  possible,  the  alve¬ 
olus  alone  should  be  divided,  and  the  lower 
border  of  the  jaw  be  preserved.  | 
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For  removal  of  one  half  of  the  lower 
jaw,  it  will  be  advisable  to  divide  the  lower 
lip  in  the  median  line ;  for  though  it  is 
possible  to  perform  the  operation  without 
this,  yet,  if  the  disease  is  at  all  serious,  it 
unnecessarily  complicates  tlw  operation  to 
save  the  lip,  which  reunites  readily  enough. 
The  incision  should  then  be  carried,  at 
right  angles  to  that  in  the  lip,  along  the 
lower  border  of  the  bone  as  far  as  the 
angle,  and  then  upwards  to  near  the  lobule 
of  the  ear.  This  will  necessarily  divide  the 
facial  artery,  but  no  important  branches  of 
the  facial  nerve,  unless  prolonged  into  the 
parotid  gland.  The  tissues  of  the  face  and 
of  the  masseter  being  dissected  up  off  the 
bone  or  tumour,  the  jaw  is  to  be  divided  at 
a  convenient  point,  a  tooth  having  been 
previously  extracted.  The  scalpel  is  then 
to  be  carried  closely  along  the  inner  surface 
of  the  jaw,  to  divide  the  tissues  forming  the 
floor  of  the  mouth,  and  care  must  be  taken 
not  to  detach  or  damage  the  sub -lingual 
gland. 

The  cut  end  of  the  jaw  being  grasped 
with  the  lion-forceps  can  now  be  everted,  so 
as  to  bring  the  internal  pterygoid  muscle 
into  view,  and  this  must  be  dissected  from 
the  bone.  Should  the  disease  be  of  a  non- 
malignant  character,  and  not  involve  the 
articulation,  the  ramus  of  the  jaw  should 
be  sawn  across  in  preference  to  disarticu¬ 
lating  ;  and,  even  when  the  tumour  en¬ 
croaches  very  closely  upon  the  joint,  it 
may  be  possible  to  divide  the  neck  of  the 
condyle  and  the  coronoid  process  separately 
with  bone-forceps. 

In  order  to  disarticulate  the  condyle, 
the  soft  tissues  should  be  held  out  of  the 
way  with  spatulas,  and  the  jaw  being  firmly 
grasped  with  the  lion-forceps,  is  to  be  de¬ 
pressed,  so  as  to  bring  the  coronoid  process 
forward  and  allow  of  division  of  the  inser¬ 
tion  of  the  temporal  muscle.  This  is  some¬ 
times  rendered  difficult  by  an  unusual 
length  of  the  process,  or  by  its  being 
jammed  against  the  malar  bone  by  the 
bulk  of  the  tumour.  In  that  case,  it  may 
be  necessary  to  cut  off  the  coronoid  process 
with  bone-forceps,  or  to  break  it  by  force. 

The  coronoid  process  having  been 
cleared,  the  depression  of  the  jaw  from  be¬ 
fore  backwards  is  to  be  continued,  in  order 
to  throw  the  condyle  forward ;  but  great 
care  must  be  taken  not  to  rotate  the  jaw 
outwards,  or  the  internal  maxillary  artery 
will  be  stretched  around  the  neck  of  the 
bone,  and  be  either  torn  or  divided,  when 
the  haemorrhage  would  be  severe  and  diffi¬ 
cult  to  arrest.  The  condyle  being  made 
prominent,  the  knife  is  to  be  carefully 
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applied  over  it,  when  the  bone  will  start 
forward,  tearing  through  and  bringing 
away  with  it  a  portion  of  the  external 
pterygoid  muscle.  The  knife  must  not  be 
used  to  divide  the  muscular  fibres,  which 
bleed  less  if  torn,  but  may  he  employed  to 
divide  the  inferior  dental  nerve,  so  as  to 
save  it  from  being  pulled  out  of  the  bony 
canal.  When,  from  the  nature  of  the  tu¬ 
mour,  the  leverage  of  the  jaw  is  lost,  and 
consequently  disarticulation  of  the  condyle 
becomes  difficult,  recourse  may  be  had 
with  great  advantage  to  the  broad  elevator 
recommended  by  Professor  Gross  for  dis¬ 
articulating  the  condyle  from  the  glenoid 
cavity.  In  this  way  the  bone  may  be 
forced  from  its  socket,  and  the  risk  of 
haemorrhage  from  the  internal  maxillary 
artery  be  completely  avoided.  Any  bleed¬ 
ing  vessels  should  be  secured  with  liga¬ 
tures,  the  lip  united  with  hare-lip  pins  and 
the  wound  with  sutures,  care  being  taken 
to  leave  a  dependent  opening  for  the  dis¬ 
charges.  Christopher  Heath. 

JOINTS,  Diseases  of. — In  considering 
the  subject  of  joint-disease,  it  is  well  to  hear 
in  mind  the  structure  and  function  of  the 
part  concerned ;  for  it  will  he  found,  in 
practice,  that  in  no  class  of  diseases  are  these 
more  intimately  related  to  symptoms  and 
treatment.  Thus,  the  structures  which 
usually  enter  into  the  formation  of  a  joint 
are  bone,  cartilage,  synovial  membrane  and 
ligament ;  surrounding  the  joint  are  muscles, 
with  their  corresponding  vascular  and 
nervous  supplies,  the  arterial  anastomoses 
being  in  most  cases  very  free,  and  the 
nerves  supplying  the  joint  being  derived 
from  those  that  are  distributed  to  the 
muscles  which  move  it. 

The  symptoms ,  in  any  individual  case 
of  joint-disease,  will  vary  in  accordance  with 
the  particular  structure  which  in  that  case 
is  chiefly  affected ;  and  the  determining 
of  the  part  in  which  the  disease  originated, 
will  often  aid  our  diagnosis  of  the  consti¬ 
tutional  or  other  condition  upon  which  it 
depends.  So  also  in  regard  to  function. 
The  proper  function  of  a  joint  is  limited 
movement,  which  should  he  accomplished 
without  pain  or  sensible  friction.  In  disease, 
this  function  is  disturbed  in  a  manner 
which  is  indicative  of  the  character  and 
seat  of  the  morbid  process. 

It  will  be  observed  that  nearly  all  acute 
inflammations  of  joints  commence  as  syno¬ 
vitis,  although,  if  the  process  is  not  soon 
arrested,  the  other  structures — cartilage, 
bone,  ligaments — also  become  involved. 
These  acute  inflammations  have  their  origin 


either  in  injury — as,  for  example,  a  sprain 
or  wound — or  in  the  constitutional  diseases 
pyaemia  and  rheumatism,  of  which  the  joint- 
affection  is  but  a  part. 

The  subacute  and  chronic  joint-diseases 
exhibit  a  much  greater  variety  both  in  the 
tissues  affected  and  in  the  mode  of  origin. 
These  are  either  secondary  to  the  more 
acute  forms,  of  which  a  chronic  traumatic 
synovitis  is  a  common  example  ;  or  they  are 
due  to  divers  constitutional  conditions,  of 
which  the  most  frequent  are  scrofula,  rheu¬ 
matism,  syphilis,  gout,  and  some  of  the 
milder  forms  of  septic  infection.  Very 
often  too,  an  injury  will  be  found  to  be  the 
starting-point  of  a  chronic  joint -affection, 
the  persistence  of  which  depends  upon  con¬ 
stitutional  disease. 

It  will  be  convenient  to  describe  the 
diseases  of  joints,  first  in  relation  to  the 
particular  tissue  which  is  chiefly  affected ; 
and  secondly  in  relation  to  the  associated 
constitutional  condition. 

Diseases  of  the  Synovial  Membrane. 
Of  all  the  joint-structures,  the  synovial 
membrane  is  the  most  liable  to  the  various 
forms  of  inflammatory  disturbance.  It  is 
exceedingly  sensitive  to  injury,  and  to  any 
changes  in  the  amount  or  character  of  its 
blood-supply. 

In  Acute  Synovitis  the  synovial  mem¬ 
brane  rapidly  becomes  swollen  and  vascular, 
losing  its  natural  smoothness,  and  present¬ 
ing  a  velvet-like  surface ;  at  the  same  time 
the  cavity  of  the  joint  becomes  distended 
with  an  abundant  secretion  of  slightly 
turbid  synovia.  Minute  blood-vessels  are 
seen  traversing  the  membrane  and  giving 
it  a  brilliant  red  colour,  with  here  and  there 
patches  of  deeper  tint,  so  that  its  en¬ 
croachment  upon  the  cartilages  is  ren¬ 
dered  very  obvious.  Under  the  microscope, 
the  synovial  fluid  is  seen  to  contain 
leucocytes,  oil-globules,  and  shreds  of 
fibrinous  material ;  the  cellular  element  in¬ 
creasing  in  proportion  to  the  severity  of  the 
inflammation,  and  the  fluid  approximating 
in  varying  degrees  to  the  character  of  pus. 

The  symptoms  are  pain,  heat,  and 
swelling  of  the  joint,  together  with  pyrexia. 
The  pain  is  of  an  aching  and  throbbing 
character,  greatly  aggravated  by  movement 
or  interarticular  pressure ;  the  joint  not 
only  feels  hot  to  the  patient,  but  its  tem¬ 
perature  is  actually  raised ;  the  swelling 
corresponds  to  the  limits  of  the  synovial 
sac,  it  obscures  the  natural  outlines  of  the 
bones,  and  fluctuation  can  be  felt  across 
the  joint.  The  muscles  which  act  upon 
the  joint  are  in  a  state  of  rigidity,  and 
fix  it,  usually  in  the  position  of  partial 
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flexion.  The  pyrexia  varies  in  proportion 
to  the  size  of  the  affected  joint  and  the 
acuteness  of  the  process.  There  are  often 
some  premonitory  rigors.  The  result  may 
be  either  the  complete  subsidence  of  the 
inflammation,  the  joint  being  left  for  a  time 
somewhat  tender  and  loose  from  the  stretch¬ 
ing  its  tissues  have  undergone  ;  or  there  may 
be  partial  subsidence  into  the  condition  of 
chronic  inflammation ;  or  suppuration  may 
ensue. 

The  occurrence  of  suppuration  is  indi¬ 
cated  by  marked  increase  in  the  constitu¬ 
tional  disturbance  ;  rigors  occur  and  may 
be  repeated,  the  temperature  rises,  the  pulse 
is  quickened,  and  if  the  joint  affected  be  a 
large  one  (e.g.  the  knee),  the  patient  is 
gravely  ill.  There  is  not  necessarily  any  1 
increase  in  the  amount  of  fluid  in  the  joint, 
but  the  tissues  around  usually  become  cede- 
matous,  the  skin  red  and  hot,  and  the  pain 
very  severe,  so  that  appetite  and  sleep  are 
lost.  Painful  startings  of  the  limb  now 
occur,  and  any  movement  of  the  joint-surface 
is  attended  with  severe  suffering.  The  liga¬ 
ments  also  become  softened,  so  that,  unless 
means  are  taken  to  prevent  it,  displace¬ 
ment  of  the  bones  takes  place  in  the  di¬ 
rection  in  -which  the  muscles  have  most 
power. 

If  exit  is  not  now  given  to  the  pus,  it 
makes  its  way  out  of  the  joint  into  the  sur¬ 
rounding  tissues  and  then  to  the  surface. 
As  the  suppuration  progresses,  the  carti¬ 
lages  become  ulcerated  and  detached,  the 
bone-surfaces  exposed  and  displaced,  and 
the  joint  is  thus  irretrievably  damaged; 
wThile  at  the  same  time  the  patient  is  in 
danger  of  pyaemia,  hectic,  and  exhaustion, 
from  which  he  is  often  only  to  be  rescued 
by  amputation  of  the  limb. 

Suppuration  of  a  joint  is  not,  however, 
necessarily  attended  with  ulceration  of  the 
cartilages,  though  it  usually  is.  Early  in¬ 
cision  and  free  drainage  may  be  followed  by 
recovery,  with  little  or  no  impairment  of 
movement.  In  the  majority  of  cases,  how¬ 
ever,  the  most  favourable  result  that  can  be 
obtained  is  a  joint  more  or  less  fixed  by 
adhesions,  and  weakened  by  softening  and 
destruction  of  its  ligaments ;  limitation  of 
the  natural  movements  by  adhesions  being 
often  accompanied  by  too  great  mobility  in 
other  directions. 

The  treatment  of  acute  synovitis  in  a 
healthy  person  should  be  antiphlogistic  and 
decided,  for  it  is  of  great  importance  to  ! 
arrest  the  morbid  process  at  the  earliest 
possible  stage.  The  maintenance  of  the 
joint  in  a  condition  of  rest  is  the  first  essen¬ 
tial  ;  this  must  be  attained  by  the  ajiplica- 


tion  of  suitable  splints  or  other  apparatus 
for  ensuring  immobility.  See  Ankle,  Elbow, 
Hip,  Knee,  Shoulder, Wrist. 

At  the  outset  of  the  inflammation,  leech¬ 
ing  is  of  great  value  ;  ten  leeches  applied 
to  a  joint  such  as  the  knee,  or  six  to  the 
elbow,  may  cut  short  the  attack  at  its  com¬ 
mencement.  Great  pain  is  a  special  indi¬ 
cation  for  leeching,  which  almost  always 
gives  relief.  If  the  abstraction  of  blood  is 
undesirable,  cold  should  be  applied  to  the 
joint  by  means  of  an  ice-bag,  Leiter’s  tubes, 
or  evaporating  lotions.  In  the  beginning  of 
traumatic  synovitis,  elastic  pressure  made 
with  an  india-rubber  bandage,  over  which 
an  ice-bag  can  be  placed,  is  often  very 
useful.  In  some  cases,  however,  it  will  be 
found  that  warm  fomentations  are  more 
comfortable  and  equally  beneficial. 

Besides  such  local  measures,  a  purga¬ 
tive  will  generally  be  needed,  and,  if  the 
constitutional  disturbance  be  severe,  opium 
should  be  given  in  small  doses  frequently 
repeated,  to  which,  if  the  pulse  be  hard,  a 
little  tartar  emetic  (gr.  j^th  to  gr.  g-th)  may 
be  usefully  added.  If  the  distension  of  the 
joint  is  not  thus  diminished,  it  should  be 
punctured  with  a  fine  trocar  or  aspirating- 
needle,  and  the  distending  fluid  be  with¬ 
drawn.  Every  possible  care  must  be  taken 
to  prevent  the  entrance  through  the  punc¬ 
ture  of  any  septic  material  into  the  joint, 
and  gentle  elastic  pressure  should  be  main¬ 
tained  after  the  evacuation  of  the  fluid.  A 
convenient  method  of  procedure  is  to  en¬ 
circle  the  joint  with  an  elastic  bandage, 
between  two  of  the  folds  of  which  a  small 
interval  is  left ;  in  this  interval  the  j  oint  is 
punctured  with  a  fine  hollow  needle  at¬ 
tached  to  a  syringe  with  a  glass  barrel,  so 
that  the  nature  of  the  fluid  can  be  observed. 
The  skin  around  the  point  pf  puncture  is 
to  be  previously  washed  with  a  solution  of 
carbolic  acid  (1  in  20),  and  the  needle 
thoroughly  cleansed  in  the  same  solution. 
The  needle  should  be  introduced  obliquely, 
and  the  fluid  gently  and  slowly  withdrawn, 
the  suction  of  the  syringe  being  arrested  as 
soon  as  the  fluid  ceases  to  flow  readily,  or 
if  it  become  tinged  with  blood.  On  the 
needle  being  removed,  the  little  wound  is 
immediately  closed  with  plaster. 

Puncture  of  a  distended  joint,  thus  per¬ 
formed  with  strict  antiseptic  precautions, 
is  a  safe  method  of  reheving  tension,  and 
the  withdrawal  of  even  a  small  quantity  of 
the  fluid  is  often  followed  by  immediate 
subsidence  of  the  inflammation  and  the 
gradual  absorption  of  the  remaining  effusion. 
If,  after  the  acute  stage  has  passed,  there 
still  remain  an  excess  of  fluid  in  the  joint, 
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its  removal  will  probably  be  obtained  by 
the  application  of  a  blister,  or  by  main¬ 
taining  even  pressure  by  means  of  an  elastic 
bandage  or  frequently  renewed  strapping. 
After  an  attack  of  acute  inflammation  or 
distension,  the  tissues  of  a  joint  are  left 
loose  and  softened ;  support  should  there¬ 
fore  be  given,  by  strapping  or  bandaging, 
for  some  weeks  after  the  use  of  the  joint  is 
recommenced. 

If  the  inflammatory  process  passes  on 
to  the  stage  of  suppuration,  the  gravity  of 
both  local  and  general  conditions  is  greatly 
increased.  The  time  for  depletion  is  now 
passed,  the  patient’s  strength  will  require 
supporting  rather  than  depressing,  and  our 
efforts  must  be  directed  to  maintaining  the 
best  local  and  constitutional  conditions  for 
the  repair  of  the  damaged  joint.  If,  then, 
the  symptoms  are  such  as  have  been  de¬ 
scribed  above  as  indicating  suppuration 
of  the  joint,  and  especially  if  the  patient’s 
temperature  remains  persistently  high,  the 
character  of  the  contained  fluid  must  be 
ascertained  by  antiseptic  puncture  with 
the  exploring  syringe.  Should  the  fluid 
withdrawn  prove  to  be  only  turbid,  and  not 
actually  purulent,  its  removal  may  be  the 
first  step  towards  recovery,  and  the  avoid¬ 
ance  of  suppuration  may  still  be  hoped  for. 
If,  however,  the  fluid  prove  to  be  pus,  its 
free  evacuation  is  urgently  needful.  For 
this  purpose  the  joint  must  be  freely  in¬ 
cised  in  such  a  situation  as  will  best  ensure 
complete  drainage :  its  cavity  must  be 
syringed  out  with  an  antiseptic  solution 
(e.g.  1  part  of  carbolic  acid  to  40  parts  of 
water),  and  the  wound  dressed  with  ab¬ 
sorbent  antiseptic  dressings. 

The  success  of  the  treatment  will  de¬ 
pend  very  much  upon  the  efficient  drainage 
of  every  part  of  the  joint- cavity,  and  upon 
the  avoidance  of  septic  infection.  The 
strictest  antiseptic  precautions  must  be 
observed.  The  incision  must  be  made,  if 
possible,  in  the  most  dependent  position,  a 
drainage-tube  must  be  inserted  to  ensure 
the  patency  of  the  wound,  and,  if  the  joint 
does  not  thoroughly  empty  itself,  it  must 
be  daily  washed  out  by  gentle  irrigation 
with  carbolised  water.  A  good  form  of 
dressing  is  a  pad  of  carbolized  wool  enclosed 
in  a  double  layer  of  eucalyptus  or  carbo¬ 
lized  gauze,  which  should  be  changed  suffi¬ 
ciently  frequently  to  prevent  the  discharge 
soaking  through  or  decomposing.  The 
temperature  should  be  carefully  watched, 
and  any  sudden  rise  taken  as  an  indication 
for  an  examination  of  the  joint,  to  make 
sure  that  the  route  of  exit  for  the  matter  is 
quite  free. 


The  incision  of  a  large  joint  is  doubtless 
a  very  serious  proceeding,  but  the  detention 
of  matter  within  the  cavity  of  a  joint  is 
still  more  dangerous;  and,  if  the  precau¬ 
tions  indicated  above  are  observed,  the 
operation  is  often  followed  by  an  imme¬ 
diate  improvement  in  the  general  con¬ 
dition  of  the  patient,  and  may  even  lead, 
in  young  subjects,  to  complete  recovery  of 
the  functions  of  the  joint;  in  the  adult, 
however,  ankylosis  is  the  more  common 
result. 

Should  the  evacuation  of  matter  not  be 
followed  by  a  satisfactory  improvement, 
the  question  of  amputation  will  have  to  be 
considered.  The  decision  must  be  based 
upon  a  consideration  of  the  reparative 
power  of  the  patient,  the  severity  of  the 
constitutional  irritation,  and  the  probable 
usefulness  of  the  limb  if  preserved.  Age, 
habits,  diathesis,  and  environment  must 
all  be  taken  into  account,  and  of  course 
each  case  must  be  decided  on  its  own 
merits ;  but  in  general  terms  it  may  be 
said  that  amputation  is  called  for  when,  in 
spite  of  free  drainage  of  the  joint,  the  sup¬ 
puration  does  not  diminish,  and  the  patient 
is  losing  ground,  and  becoming  worn  out 
by  pain  and  fever.  When  under  such  cir¬ 
cumstances  the  source  of  irritation  is  re¬ 
moved  by  amputation,  health  is  often  re¬ 
covered  with  surprising  rapidity. 

During  the  period  of  suppuration,  the 
environment  of  the  patient  should  be  care¬ 
fully  looked  to,  for  the  progress  of  the  case 
will  be  greatly  influenced  by  hygienic  pre¬ 
cautions.  A  well -ventilated  room,  nourish¬ 
ing  and  easily-digested  food,  scrupulous 
cleanliness,  protection  of  points  of  pressure 
against  the  formation  of  bedsores,  the  ad¬ 
ministration  of  suitable  tonics  (of  which 
quinine  is  especially  to  be  commended)  and 
stimulants  (which  often  act  most  usefully 
in  promoting  sleep  as  well  as  supporting 
the  strength) — these,  and  the  care  of  an 
efficient  nurse,  are  the  aids  to  recovery 
which  are  to  be  especially  desired. 

Sub -acute  Synovitis  is  a  distinction 
which  it  is  convenient  to  maintain,  both 
from  the  acute  form  wTiich  has  been  de¬ 
scribed  above,  and  from  that  variety  which 
is  from  its  commencement  characterised 
by  indolence  and  chronicity.  Every  gra¬ 
dation  is,  in  practice,  met  with  between  the 
most  acute  and  the  most  chronic  form  of 
joint-inflammation;  but  there  is  a  large 
number  of  cases  in  which  the  causes  at 
work  are  the  same  as  those  which  give  rise 
to  the  acute  disease,  but  which,  operating 
less,  actively,  produce  effects  similar  in 
kind  but  less  in  degree. 
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This  is  the  subacute  group,  which  in  no 
way  resembles,  either  in  its  causation  or 
in  its  local  and  constitutional  concomitants, 
the  chronic  form  to  be  subsequently  de¬ 
scribed,  but  which  has  everything  in 
common  with  the  acute  form  excepting  its 
virulence.  An  example  of  subacute  syno¬ 
vitis  would  be  that  caused  by  a  sprain  in  a 
healthy  person.  The  injury  is  followed  by 
a  rapid  effusion  into  the  joint  of  nearly 
clear  synovia,  giving  rise  to  a  corresponding 
amount  of  swelling,  tension,  heat,  and  pain. 
Movement  of  the  joint  is  restricted  and 
painful.  There  is  slight  constitutional  dis¬ 
turbance,  the  temperature  reaching,  per¬ 
haps,  100°.  If  the  part  be  kept  at  rest,  the 
symptoms  soon  subside.  There  is  but  little 
tendency  to  suppuration,  the  health  is  un¬ 
affected,  and  in  a  few  wreeks  the  joint  is 
restored  to  partial  or  complete  activity. 

The  treatment  of  this  class  of  cases 
must  be  regulated  in  accordance  with  the 
degree  of  activity  to  which  the  inflammatory 
process  attains.  At  their  commencement, 
severe  or  increasing  pain  may  usually  be 
taken  as  an  indication  for  leeching ;  but  the 
majority  of  the  subacute  inflammations  of 
joints  are  to  be  arrested  by  the  application 
of  cold  and  pressure,  and  the  maintenance 
of  rest.  After  the  subsidence  of  the  early 
symptoms,  there  very  commonly  remains 
more  or  less  excess  of  synovial  fluid  in  the 
joint,  and  for  this  repeated  blisters  should 
be  used,  followed  by  elastic  pressure  or  the 
application  of  strapping. 

It  is  often  necessary  to  maintain  some 
form  of  pressure  upon  the  joint  for  several 
months,  in  consequence  of  the  tendency  to 
re-accumulation  of  fluid  within  the  joint 
which  these  cases  exhibit.  Should  this 
passive  form  of  effusion  recur  without  fresh 
inflammatory  symptoms,  the  application  of 
what  is  usually  known  as  a  ‘  Scott’s  dress¬ 
ing  ’  will  be  found  very  useful.  This  is  a 
combination  of  pressure  with  mercurial  in¬ 
unction.  The  joint  is  to  be  enveloped  in 
strips  of  lint,  on  wrhich  is  spread  the  cam¬ 
phorated  mercurial  ointment ;  over  this 
several  layers  of  firm  adhesive  plaster  are 
to  be  strapped,  so  as  to  make  even  pressure 
on  all  parts  of  the  joint,  to  restrict  its 
movement  and  to  give  support ;  outside 
all  a  gummed  bandage  is  to  be  placed.  It 
is  to  be  borne  in  mind  that  an  essential 
part  of  this  method  is  the  use  of  even 
pressure,  so  that  the  joint  must  be  re¬ 
strapped  every  few  days,  or  as  often  as  the 
plaster  becomes  loose.  In  some  instances, 
this  passive  effusion  is  persistent  in  spite 
of  such  treatment,  or  recurs  immediately 
that  the  joint  is  released  from  pressure. 


This  condition,  found  chiefly  in  the  knee,  is 
called  hydrops  articuli.  For  this  the  re¬ 
moval  of  the  fluid  by  aspiration,  followed 
by  the  use  of  a  Scott’s  bandage,  should  first 
be  tried.  If  this  fails,  the  joint  is  to  be  in¬ 
jected  with  a  mild  aseptic  stimulant.  A 
1  per  cent,  solution  of  carbolic  acid  in 
water  may  be  injected  by  a  fine  syringe  into 
the  previously  emptied  joint  ;  the  solu¬ 
tion,  having  been  brought  into  contact  with 
every  part  of  the  synovial  cavity,  is  then 
withdrawn,  and  finally  the  joint  is  covered 
with  a  layer  of  cotton  wool  half  an  inch 
thick,  which  is  bandaged  over  it  so  as  to 
maintain  moderate  pressure  and  yet  allow 
of  some  swelling.  See  Hydrarthrosis. 

The  result  of  the  injection  will  probably 
be  some  slight  inflammation  and  swelling, 
which  on  its  subsidence  leaves  the  synovial 
membrane  in  a  condition  less  prone  to  ex¬ 
cessive  secretion.  The  joint  must  be  kept 
at  rest  during  this  treatment,  and,  should 
any  acute  symptoms  arise  from  the  injec¬ 
tion,  they  must  at  once  be  combated  by 
the  use  of  cold  or  other  antiphlogistic 
measures.  Should  the  mild  solution  re¬ 
commended  not  suffice,  a  stronger  must  be 
used,  or  a  mixture  of  tincture  of  iodine  and 
water  (1  in  10)  may  be  substituted. 

Many  cases  of  subacute  synovitis  are 
kept  up  by  the  presence  of  adhesions  within 
the  affected  joint.  This  cause  may  be  sus¬ 
pected  when  a  joint,  which  has  previously 
been  more  acutely  inflamed,  is  liable  to 
frequently  recurring  attacks  of  pain  and 
swelling,  provoked  by  any  unusual  exercise 
or  freedom  of  movement.  On  examining 
such  a  joint,  pain  will  be  evoked  whenever 
the  limb  is  moved  in  some  particular  direc¬ 
tion,  in  which  also  movement  will  be  found 
to  be  unnaturally  restricted ;  very  often  a 
painful  spot  can  be  exactly  indicated  by 
the  patient.  In  these  cases  the  synovitis 
is  kept  up  by  the  stretching  of  the  adhe¬ 
sion,  and  may  be  promptly  brought  to  an 
end  by  the  forcible  rupture  of  the  adhesion, 
which  must  be  done  by  a  sudden  and  un¬ 
expected  movement,  so  that  the  muscular 
resistance  is  evaded  by  surprise  ;  or  else 
while  the  patient  is  under  the  influence  of 
an  anaesthetic.  See  Bone-Setting. 

Chronic  Synovitis  is  the  most  common 
of  joint-affections,  and  will  often  be  found 
to  be  associated  with  some  morbid  diathe¬ 
sis,  such  as  scrofula  or  rheumatism.  Yet 
there  are  many  cases — especially  in  chil¬ 
dren — in  which  the  joint-affection  is  the 
only  sign  of  disease,  and  which  are,  with¬ 
out  doubt,  of  local  origin.  These  are  mostly 
due  either  to  neglect  of  the  original  injury, 
so  that  the  joint  is  not  given  a  fair  chance 
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of  recovery— a  condition  often  met  with 
among  the  children  of  the  poor  owing  to 
their  domestic  difficulties ;  or  they  arise 
from  repeated  injuries  to  a  damaged  joint — 
a  not  uncommon  occurrence,  because  a  joint 
once  weakened  by  inflammation  is  all  the 
more  prone  to  subsequent  accidents. 

But  the  very  persistence  or  chronicity 
of  a  synovitis,  unless  it  be  thus  accounted 
for,  should  lead  us  to  suspect  some  consti¬ 
tutional  error,  the  discovery  of  which  may 
be  essential  to  the  effectual  treatment  of 
the  disease.  Chronic  inflammation  of  the 
synovial  membrane  may  be  the  result  of 
the  subsidence  of  the  acuter  forms,  in 
which  the  membrane,  instead  of  recovering 
its  normal  condition,  remains  somewhat 
swollen  and  vascular,  and  secretes  an  ex¬ 
cess  of  synovial  fluid ;  or  the  process  may 
be,  from  the  commencement,  of  a  slow  and 
indolent  kind.  The  joint  is  observed  to  be 
swollen,  partly  from  fluid  in  its  cavity,  and 
partly  from  thickening  of  the  synovial 
membrane ;  it  is  slightly  hotter  than  the 
corresponding  joint  of  the  opposite  side,  and 
is  moved  a  little  less  freely.  There  is  ten¬ 
derness,  often  of  limited  area,  and  confined 
to  one  or  two  spots.  Pain  is  trifling,  and 
perhaps  only  elicited  upon  extreme  flexion 
or  extension.  If  the  affected  joint  be  of 
the  lower  extremity,  there  is  more  or  less 
lameness,  chiefly  owing  to  the  involuntary 
restriction  of  the  natural  movements. 

As  the  disease  progresses,  the  synovial 
membrane  becomes  gradually  more  thick¬ 
ened  and  pulpy,  the  bony  outlines  of  the 
joint  are  concealed  by  a  general  elastic 
swelling,  giving  to  the  touch  a  deceptive 
sense  of  fluctuation  ;  the  ligaments  soften, 
the  bone-surfaces  become  displaced,  and 
the  functions  of  the  joint  are  slowly  but 
surely  lost ;  at  the  same  time  the  related 
muscles  undergo  proportionate  wasting.  If 
the  interior  of  such  a  joint  is  examined,  it 
will  be  found  that  the  synovial  membrane 
presents  morbid  changes  of  much  greater 
extent  and  degree  than  the  other  joint- 
structures.  The  ligaments  may  be  softened 
and  stretched,  and  the  cartilages  eroded 
here  and  there,  but  the  bones  remain  un¬ 
altered.  The  delicate  synovial  membrane 
of  health  is  replaced  by  a  thick,  semi¬ 
opaque,  gelatinous  mass,  which  is  adherent 
to  the  cartilages,  and  bulges  into  all  the 
less  resistant  parts  of  the  joint. 

In  some  few  instances,  the  thickened 
membrane  develops  a  fringe  of  pendulous 
growths,  which  project  into  the  cavity  of 
the  joint ;  these  may  become  elongated 
sufficiently  to  allow  of  their  free  move¬ 
ment  within  the  joint,  or  may  become 


entirely  detached,  and  so  give  rise  to  the 
symptoms  of  Loose.  Cartilage.  But  more 
usually  the  growth  affects  uniformly  the 
whole  of  the  synovial  membrane  ;  it  may 
attain  the  thickness  of  a  quarter  or  half  an 
inch ;  it  is  of  yellowish-brown  colour,  inter¬ 
sected  with  white  streaks  and  a  few  small 
blood-vessels ;  its  consistency  varies  from 
that  of  friable  granulation-tissue  easily 
breaking  down  under  the  finger,  to  a  tough¬ 
ness  almost  approaching  that  of  fibro- 
cartilage.  Microscopic  sections  of  this 
material  show  it  to  consist  of  a  delicate 
fibrillated  stroma,  containing  in  its  meshes 
free  nuclei  and  nucleated  cells  of  varying 
size  and  shape,  but  mostly  of  somewhat 
oval  outline. 

This  stage  of  the  disease  may  last  a 
long  time — months,  or  even  years — giving 
rise  to  but  little  pain,  and  causing  but 
slight  inconvenience  beyond  the  weakness 
and  diminished  mobility  of  the  affected 
joint;  but  nevertheless,  when  the  synovial 
membrane  has  once  undergone  pronounced 
gelatiniform  degeneration,  the  condition  is 
one  which  does  not.  admit  of  the  restora¬ 
tion  of  the  integrity  of  the  joint.  Usually, 
indeed,  the  disease  is  slowly  progressive. 

In  advanced  cases,  numerous  points  of  fatty 
degeneration  and  of  suppuration  may  be 
seen  in  the  thickened  synovial  tissue,  and 
sometimes  its  entire  free  surface  is  covered 
with  a  distinct  layer  of  pus- secreting  granu¬ 
lation-tissue. 

When  suppuration  occurs  within  the 
substance  of  the  pulpy  membrane,  matter 
may  make  its  way  either  to  the  surface  or 
into  the  interior  of  the  joint.  If  it  come 
to  the  surface,  a  localised  swelling  forms 
over  some  part  of  the  joint ;  if  this  be  not 
opened  the  skin  slowly  ulcerates,  ill-formed 
flocculent  pus  escapes,  and  an  indolent 
sinus  remains.  If,  on  the  other  hand,  the 
progress  of  the  matter  is  into  the  interior 
of  the  joint,  a  chronic  suppuration  of  the 
joint  ensues,  which  gradually  leads  to  its 
complete  disintegration.  But  suppuration 
of  a  joint,  thus  altered  by  previous  chronic  , 
inflammation,  differs  entirely,  both  in  its 
gravity  and  its  symptoms,  from  the  acute 
form-  which  has  been  described  above. 
There  is  usually  some  little  increase  of 
pain  and  swelling,  and  the  temperature 
rises  at  night ;  but  in  many  cases  the 
symptoms  are  but  little  aggravated,  and 
the  destruction  of  the  joint  is  indicated 
more  by  the  increasing  displacement  and 
ligamentous  softening  than  by  any  marked 
constitutional  disturbance. 

The  treatment  of  the  earlier  stages  of 
chronic  synovitis  resolves  itself  chiefly  into 
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securing  the  immobility  of  the  joint,  and 
the  use  of  some  form  of  counter-irritation. 
At  the  same  time  the  constitutional  condi¬ 
tion  of  the  patient  should  be  carefully  re¬ 
garded,  any  morbid  tendencies  as  far  as 
possible  counteracted,  and  the  reparative 
powers  assisted  and  maintained.  As  the 
joint  must  be  kept  at  rest  for  a  considerable 
period,  it  is  important  to  arrange  this  with¬ 
out  confining  the  patient  to  the  house.  In 
the  upper  extremity  this  is  easy ;  but  when 
the  joints  of  the  lower  limb  are  affected, 
some  ingenuity  is  necessary  to  allow  of  loco¬ 
motion  without  harmful  joint-movement. 
In  the  majority  of  cases,  it  will  be  found 
that  a  well-moulded  leather  splint  is  by  far 
the  most  comfortable  apparatus  for  main¬ 
taining  immobility.  A  cast  of  the  limb 
should  be  taken,  and  the  leather  moulded 
thereon.  The  splint  should  extend  suffi¬ 
ciently  far,  above  and  below  the  affected 
joint,  to  keep  the  muscles  which  act  upon 
the  joint  in  complete  rest;  it  should  be 
made  to  lace,  so  that  it  can  be  easily  re¬ 
moved  and  reapplied  ;  and  great  care  should 
be  taken  to  avoid  undue  pressure  upon  all 
bony  prominences.  Plaster  of  Paris,  paraf¬ 
fin,  and  similar  kinds  of  splints  have  the 
great  disadvantage  that  they  do  not  allow 
of  the  inspection  and  cleansing  of  the  skin, 
so  easily  permitted  by  the  laced  leather 
splint.  Most  of  the  felt  and  other  plastic 
materials  invented  for  the  purpose  have  the 
defect  of  becoming  softened  by  the  heat  of 
the  body,  and  thus  soon  losing  their  effi¬ 
ciency.  Gutta-percha  is  worse  than  useless. 

In  the  upper  limb,  in  addition  to  the 
splint,  the  arm  should  be  carried  in  a 
sling. 

In  the  lower  limb,  the  affected  joint 
being  fixed  by  a  splint,  the  patient  may 
move  about  with  the  aid  of  crutches,  the 
boot  of  the  sound  limb  being  sufficiently 
raised,  by  adding  to  the  sole,  to  keep  the 
diseased  limb  off  the  ground ;  or,  if  the 
tarsus  be  affected,  the  weight  may  be  borne 
upon  a  knee-rest  with  a  wooden  leg.  A 
Thomas’s  splint — i.e.  a  metal  band  moulded 
to  the  back  of  the  limb,  with  cross-grips  to 
keep  it  in  position — is  also  very  useful  for 
the  hip  or  knee. 

If  the  synovial  thickening  be  only  slight, 
great  benefit  will  be  obtained  by  the  light 
application  over  the  joint  of  the  actual  cau¬ 
tery,  repeated  at  intervals  of  about  a  week  ; 
or  by  the  use  of  small  and  frequently  re¬ 
peated  blisters,  after  which  the  joint  should 
be  strapped  in  camphorated  mercurial 
ointment.  Sulphur  ointment,  rubbed  into 
the  joint  and  applied  beneath  a  flannel 
bandage,  is  also  useful ;  and  as  recovery  is 


approached,  friction,  the  warm  douche,  and 
passive  movement  may  be  added  with  ad¬ 
vantage.  If,  however,  the  synovial  disease 
has  advanced  to  the  stage  of  pulpy  degene¬ 
ration,  a  cure  must  not  be  expected.  The 
intractable  nature  of  this  form  of  joint- 
disease  has  long  been  recognised,  and  the 
accuracy  of  Sir  Benjamin  Brodie’s  state¬ 
ment  that  in  its  advanced  stage  it  does  not 
admit  of  cure,  still  remains  undisputed.  It 
is  true  that  a  long  perseverance  in  treat¬ 
ment  of  the  kind  indicated  above — i.e.  rest 
and  counter-irritation — may  succeed  in  re¬ 
ducing  the  joint  to  a  condition  which  is 
tolerable  to  a  person  in  good  circumstances. 
A  splint  being  worn,  and  the  limb  but 
gently  used,  the  joint  may  remain  in  a 
lamed  but  painless  and  quiescent  condition 
for  many  years.  But  to  those  for  whom  an 
active  or  laborious  life  is  a  necessity,  or 
whose  means  do  not  allow  of  a  long  period 
of  idleness,  some  more  radical  treatment  is 
needful.  In  the  upper  extremity,  and  espe¬ 
cially  when  the  elbow  is  the  joint  affected, 
excision  offers  a  very  satisfactory  prospect ; 
and  indeed  the  condition  is  one  to  which 
this  operation  is  particularly  applicable. 
In  the  lower  extremity  we  have  a  choice  of 
several  methods  of  treatment. 

In  children  and  young  persons  an  at¬ 
tempt  may  be  made  to  dissolve  away  the 
morbid  synovial  growth.  For  this  purpose, 
a  solution  of  sulphuric  acid  (one  part  of 
acid  to  two  parts  of  water)  has  been  freely 
applied  to  the  interior  of  the  joint  by  means 
of  strips  of  lint  soaked  in  the  solution  and 
introduced  through  free  incisions.  More 
or  less  ankylosis  usually  results,  but  in 
some  instances  very  useful  movement  has 
remained.  Iodoform  has  also  been  injected 
into  the  thickened  membrane,  and  in  some 
cases  with  decided  benefit ;  its  action  ap¬ 
pears,  however,  to  be  somewhat  uncertain. 
Another  plan  is  to  open  the  joint  and  scrape 
away,  with  a  Volkmann’s  spoon,  as  much 
as  possible  of  the  diseased  membrane  and 
granulation-tissue. 

If  there  is  much  displacement  of  the 
bones,  and  the  health  and  age  of  the  patient 
are  such  as  to  warrant  the  expectation  of 
sufficient  reparative  power,  excision  will  be 
the  appropriate  treatment.  In  these  cases 
of  synovial  disease  it  suffices  to  remove  a 
very  thin  slice  of  bone,  the  aim  being  the 
removal  of  the  pulpy  synovial  tissue,  and 
just  so  much  of  the  articular  surfaces  of 
the  bones  as  to  enable  ankylosis  to  take 
place  in  a  favourable  position  of  the  limb. 
When  abscess  has  occurred,  and  the  joint 
has  suppurated,  the  same  treatment  will 
be  necessary.  In  the  upper  classes  to 
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whom  time  and  expense  is  of  less  con¬ 
sequence,  the  evacuation  of  matter,  the 
cleansing  of  the  cavity  of  the  abscess  or 
of  the  suppurating  joint  with  antiseptic 
dressings,  and  careful  support  of  the  repara¬ 
tive  powers,  will  in  most  cases  lead  at  last 
to  the  desired  ankylosis  ;  so  that  excision 
or  amputation  are  but  rarely  called  for. 
But  amongst  the  poor,  who  cannot  afford 
either  the  time  or  the  other  aids  needful  to 
this  end,  it  is  best  to  rid  them  of  their 
disease  at  once  by  excision  or  amputation. 
Amputation  is  indeed  sometimes  urgently 
necessary  on  account  of  the  drain  upon  the 
health  caused  by  the  suppurating  joint; 
and  it  must  be  remembered  that  excision  is 
much  the  more  severe  operation  of  the  two, 
and  requires  for  its  successful  issue  a  much 
greater  amount  of  endurance  and  reparative 
power. 

Diseases  of  the  Articular  Cartilage. 
It  has  been  frequently  asserted  that  there 
is  no  such  thing  as  primary  disease  of  the 
articular  cartilage,  and  it  is  certainly  true 
that  disease  of  this  structure  is  generally 
secondary  to  affections  of  the  joint-ends  of 
the  bones  or  of  the  synovial  membrane. 
Yet  there  is  good  reason  to  think  that  the 
changes  associated  with  the  disease  known 
as  ‘  chronic  rheumatoid  arthritis,’  or  ‘  osteo¬ 
arthritis,’  have  their  origin  in  a  low  form 
of  inflammation  or  degeneration  of  the  ar¬ 
ticular  cartilage.  See  Osteo-Arthritis. 
There  are,  moreover,  certain  cases  to  be 
met  with,  wherein  the  ulceration  of  the  car¬ 
tilage  occurs  at  an  early  stage  of  the  joint 
affection,  and  in  which  the  symptoms  de¬ 
pending  upon  this  ulceration  and  the  conse¬ 
quent  exposure  and  inflammation  of  the 
articular  lamella  of  the  hone  are  notably 
predominant. 

Such  cases  are  characterised  by  the 
early  occurrence  of  extremely  painful  start¬ 
ings  of  the  limb,  and  by  the  slight  degree 
of  accompanying  swelling  and  constitutional 
disturbance.  In  this  form  of  joint-disease 
the  limb  is  very  soon  disabled  for  use,  be¬ 
cause  of  the  extreme  painfulness  of  any 
movement  of  the  joint  surfaces ;  and  a 
distressing  feature  of  such  cases  is  the  dis¬ 
turbance  of  rest  by  the  muscular  spasm, 
which  is  apt  to  occur  just  at  the  commence¬ 
ment  of  sleep,  and  which  brings  into  acutely 
painful  contact  the  sensitive  bone-surfaces 
where  exposed  by  the  removal  of  the  car¬ 
tilage.  This  is  especially  the  case  in  dis¬ 
ease  of  the  hip-joint,  and  gives  rise  to  the 
characteristic  ‘  night  scream  ’  of  children 
thus  affected.  This  symptom  depends,  not 
upon  the  mere  inflammation  of  the  carti¬ 
lage  (which  there  is  good  reason  to  believe 


is  not  a  particularly  painful  process),  but 
upon  the  inflammation  and  exposure  of  the 
articular  lamella  of  the  bone  ;  and  the  oc¬ 
currence  of  this  symptom,  during  the  pro¬ 
gress  of  any  case  of  joint-disease,  may  be 
taken  as  highly  significant  of  the  destruc¬ 
tive  process  having  reached  the  stage  of 
ulceration  of  the  cartilage  and  exposure  of 
the  bone. 

Articular  cartilage,  which  is  undergoing 
inflammation  and  ulceration,  exhibits  to  the 
naked  eye  changes  both  of  colour  and  tex¬ 
ture.  Instead  of  the  pearly  blue  colour  and 
perfect  smoothness  of  health,  there  will  be 
seen  patches  and  lines  of  a  yellow  tint.  The 
surface  is  sometimes  roughened  and  fibrous, 
sometimes  marked  with  little  pits,  giving  it 
a  worm-eaten  appearance.  In  some  parts 
the  cartilage  is  seen  to  be  eroded,  thinned, 
softened,  or  entirely  removed ;  it  is  easily 
separable  from  the  bone,  or  may  have  be¬ 
come  detached  in  pieces  of  considerable  size. 
Microscopic  examination  shows  the  pro¬ 
cess  to  consist  of  an  increase  in  the  size  and 
number  of  the  nuclei  of  the  cartilage- cells, 
and  absorption  of  the  hyaline  intercellular 
material.  This  leads  to  rupture  of  the  cell- 
wall  and  escape  of  the  nuclei  which  have 
undergone  granular  degeneration,  and  thus 
to  loss  of  substance  or  ulceration.  In  more 
chronic  cases,  the  cartilage  is  found  to  have 
undergone  fibrillation  rather  than  ulcera¬ 
tion  :  or  its  destruction  may  be  due  to 
encroachment  upon  its  attached  surface 
by  granulations  springing  from  the  bone 
beneath.  If  the  disease  is  arrested  before 
any  considerable  destruction  of  the  cartilage 
has  occurred,  the  surface  may  heal  by  the 
formation  of  fibrous  tissue,  which  may 
merely  fill  up  the  gap,  or  may  form  an  ad¬ 
hesion  to  a  corresponding  spot  upon  the 
opposite  surface  of  the  joint.  If  the  car¬ 
tilage  be  extensively  removed,  either  the 
joint  will  be  destroyed  by  suppuration  or, 
the  destructive  process  coming  to  an  end, 
there  will  be  an  effort  at  repair,  and  the 
opposed  bone -surfaces  will  become  firmly 
adherent  by  fibrous  or  osseous  ankylosis. 

In  the  treatment  of  this  variety  of 
joint-disease,  counter-irritation,  especially 
by  the  actual  cautery,  will  be  found  of 
great  efficacy.  Rest,  by  extension  or  suitable 
splints,  is  also  of  course  essential,  and  may 
be  much  aided  by  the  internal  administra¬ 
tion  of  opium,  or  the  subcutaneous  injection 
of  morphia.  Tenotomy  of  muscles,  the  con¬ 
traction  of  which  is  producing  inter-articular 
pressure,  is  also  sometimes  useful. 

Disease  of  the  Articular  End  of  a 
Bone. — A  great  number  of  cases  of  joint- 
disease  have  their  origin  in  inflammation 
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of  the  adjacent  bone.  This  may  be  acute 
or  chronic. 

In  acute  periostitis  and  osteo-myelitis, 
the  inflammation  may  spread  to  the  joint-end 
of  the  bone  and  thence  to  the  joint,  terminat¬ 
ing  often  in  acute  suppuration.  But,  if  the 
disease  begin  in  the  shaft  of  the  bone,  it  is 
often  limited  by  the  epiphysial  cartilage,  and 
thus,  though  the  joint  may  be  somewhat 
disturbed  by  the  contiguity  of  the  inflam¬ 
mation  and  show  signs  of  effusion  within 
its  cavity,  it  may  yet  escape  the  destructive 
suppuration  which  has  attacked  the  ad¬ 
jacent  bone. 

Acute  inflammation  may,  however,  com¬ 
mence  in  the  epiphysis,  and  when  this 
occurs  the  joint  is  almost  certain  to  become 
involved.  This  is  a  disease  chiefly  of  early 
infancy;  it  has  been  described  by  Mr. 
Thomas  Smith  as  ‘  acute  arthritis  of  in¬ 
fants,’  and  of  22  cases  related  by  him, 
8  occurred  in  infants  under  a  month  old, 
4  in  infants  under  two  months,  7  between 
the  ages  of  two  months  and  six  months, 
and  3  in  children  between  six  months  and 
one  year  old.  The  disease  is  an  acute  one, 
and  runs  a  rapid  course,  usually  to  destruc¬ 
tion  of  the  joint  and  death,  often  by 
pyaemia,  but  sometimes  to  recovery,  with 
a  shortened  limb  and  weakened  joint. 

The  first  symptom  is  usually  impaired 
movement :  the  child  keeps  the  limb  fixed  in 
a  position  of  partial  flexion,  and  gives  evi¬ 
dence  of  pain  on  any  attempt  at  movement 
of  the  joint.  The  pain  rapidly  increases,  the 
joint  becomes  hot  and  swollen,  and  the 
child  is  very  ill ;  suppuration  rapidly  ensues, 
and  the  abscess  bursting  or  being  opened, 
either  death  soon  follows,  or  the  discharge 
quickly  diminishes,  healing  takes  place, 
and  the  child  is  left  with  a  more  or  less 
crippled  but  often  very  useful  limb.  Anky¬ 
losis  rarely  results  in  this  form  of  joint- 
disease. 

The  suppuration  occurs,  in  many  of  these 
cases,  in  the  centre  of  the  epiphysis,  the 
matter  making  its  way  into  the  joint  by  a 
small  sinus  ;  or  it  may  begin  just  beneath 
the  articular  lamella;  or  the  joint-surface 
of  the  epiphysis  may  be  first  attacked,  and 
destruction  and  separation  of  the  whole  or 
part  of  the  epiphysis  rapidly  ensue.  Several 
joints  may  be  simultaneously  or  consecu¬ 
tively  affected,  but  this  is  not  incompatible 
with  recovery.  See  Epiphyses,  Affections  of. 

The  treatment  of  this  disease  consists  of 
early  evacuation  of  matter,  careful  feeding 
and  support  of  the  child’s  reparative  powers, 
and  the  maintenance  of  rest  in  the  joint. 
This  last  is  often  best  attained,  in  these 
young  infants,  by  surrounding  the  limb  with 


a  soft  pillow  or  junk,  rather  than  by  the 
application  of  the  ordinary  splints. 

Chronic  Articular  Ostitis  is  a  much 
more  common  affection  than  the  acute  form 
described  above.  Although  frequently  met 
with  in  children,  it  prevails  at  a  some¬ 
what  later  age  than  the  acute  disease. 
The  result  of  chronic  inflammation  of  the 
cancellous  tissue  of  the  expanded  joint-end 
of  a  bone  is,  very  often,  the  formation  of  a 
circumscribed  central  slough.  A  limited 
portion  of  the  cancellous  tissue  in  the  centre 
of  the  bone  dies,  suppuration  occurs  around 
it,  and  the  result  is  a  circumscribed  abscess, 
in  the  centre  of  which  is  either  a  defined 
fragment  of  necrosed  bone,  or  a  small  round 
mass  of  softened  carious  bone,  separated  by 
a  perfectly-defined  line  from  the  surround¬ 
ing  healthy  tissue,  from  which  it  can  be 
easily  turned  out.  Usually  the  matter  at 
last  makes  its  way  into  the  neighbouring 
joint,  but  occasionally  the  inflammatory 
products  undergo  caseous  degeneration  and 
remain  enclosed  in  the  surrounding  bone, 
as  circumscribed  yellow  masses,  which 
have  been  sometimes  described  as  ‘  crude 
tubercle.’  In  other  cases,  however,  the  pro¬ 
cess  leads  to  ulceration  of  the  bone,  either 
upon  the  surface  of,  or  just  beneath  the 
articular  lamella,  and  thus  to  the  earlier 
implication  of  the  joint. 

The  symptoms  of  chronic  articular 
ostitis  are,  as  a  rule,  very  slowly  and  gradu¬ 
ally  developed.  A  dull  aching,  in  one  of  the 
bone-ends  entering  into  the  formation  of  a 
joint,  may  persist  for  many  weeks  or  months 
before  any  other  signs  are  manifest.  Then 
comes  slight  restriction  of  joint-movement, 
and  some  tenderness  on  pressure.  Later 
still  a  little  swelling  may  be  detected,  and 
this  is  chiefly  a  thickening  of  the  periosteum 
and  other  structures  immediately  over  the 
bone,  so  that  the  natural  outlines  and  pro¬ 
minences  are  less  easily  felt  and  seen  than 
on  the  corresponding  healthy  bone  of  the 
opposite  limb.  The  swelling  is  but  slight, 
and  is  often  irregular — that  is  to  say,  more 
marked  on  one  side  of  the  bone,  or  there 
may  be  a  circumscribed  and  painful  swelling 
at  one  spot. 

A  careful  examination  will  often  detect 
some  small  area,  over  which  deep  firm 
pressure  will  always  produce  pain.  At  last 
there  usually  appear  signs  of  implication 
of  the  joint ;  swelling,  due  to  fluid  effusion 
into  the  synovial  cavity  ;  starting  pain  and 
muscular  spasm ;  peri-articular  oedema  and 
increased  local  heat.  At  the  same  time  the 
temperature  of  the  body  rises,  and  there  are 
other  signs  of  constitutional  disturbance, 
such  as  rigors,  loss  of  appetite,  and  impaired 
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sleep.  The  earlier  the  joint-implication  the 
more  severe  are  its  symptoms.  When  the 
disease  has  been  of  long  duration  before  it 
penetrates  to  the  joint,  its  progress  is  usually 
accompanied  by  chronic  synovial  thickening, 
and  in  such  cases  the  commencement  of 
suppuration  of  the  joint  is  not  necessarily 
manifested  by  any  very  marked  increase  of 
the  symptoms.  Matter  may  slowly  make 
its  way  along  the  epiphysial  junction  to  the 
surface,  or  burrow  along  the  tendons  and 
intermuscular  planes,  and  point  at  a  con¬ 
siderable  distance  from  the  joint.  Sinuses 
are  thus  formed,  which  have  the  prominent 
granulations  at  their  orifices  significant  of 
their  leading  to  diseased  bone. 

Treatment. — It  has  been  the  fashion  to 
speak  of  this  type  of  joint-disease  as4  scrof¬ 
ulous,’  and  there  can  be  no  doubt  that 
many  cases  occurring  in  children  are  asso¬ 
ciated  with  other  marks  of  the  scrofulous 
diathesis.  But  certainly  the  majority  have 
no  such  connection,  and  are  met  with  in 
persons  otherwise  quite  healthy;  a  large 
number  of  these  may  be  traced  to  a  trau¬ 
matic  origin.  No  reminiscences,  there¬ 
fore,  of  the  name  4  scrofulous  ’  should  deter 
the  surgeon  from  adopting  antiphlogistic 
treatment  at  the  commencement  of  the 
disease. 

Deep-seated  pain  in  a  joint-end,  such  as 
is  significant  of  commencing  articular  ostitis, 
is  often  immediately  and  permanently  re¬ 
lieved  by  the  application  of  a  few  leeches, 
or  of  the  actual  cautery ;  and  there  is  no 
reason  to  doubt  that  the  disease  has  often 
been  thus  arrested  at  its  outset.  The  joint 
must  be  kept  at  rest  by  means  of  splints  ; 
and  a  gentle  course  of  biniodide  of  mercury 
is  certainly  frequently  beneficial.  Later  on, 
if  pain  is  persistent  in  one  spot,  and  es¬ 
pecially  if  there  be  deep-seated  tenderness, 
an  attempt  should  be  made  to  reach  the  in¬ 
flamed  area  by  incision  of  the  bone.  Even 
if  suppuration  may  not  have  occurred,  this 
measure  will  probably  be  followed  by  relief. 
If  the  painful  spot  is  accessible  without 
interference  with  the  joint,  it  should  be 
cut  down  upon  and  its  surface  carefully 
examined  for  any  evidence  of  disease. 
Sometimes  the  opening  of  a  minute  sinus 
may  be  found  leading  into  the  suppurating 
cavity,  or  the  periosteum  may  be  raised  by 
a  little  inflammatory  effusion,  or  the  bone 
surface  may  be  altered  in  colour  ;  any  such 
indications  as  these  should,  of  course,  be 
followed  with  regard  to  the  direction  in 
which  the  bone  should  be  perforated ;  should 
no  change  be  discoverable  on  the  surface, 
the  locality  of  the  pain  must  be  taken  as 
the  guide. 


If  the  reflexions  of  the  synovial  mem¬ 
brane  have  such  a  relation  to  the  seat  of 
pain,  as  to  prevent  the  possibility  of  cutting 
down  directly  upon  it  without  opening  the 
joint,  the  inflamed  part  must  be  reached 
indirectly  by  perforating  the  bone  at  the 
nearest  accessible  spot  outside  the  limits  of 
the  joint.  If  the  bone  is  hard,  it  is  best 
opened  with  a  small  trephine  ;  if  soft,  a 
gouge  or  a  narrow  chisel  may  be  con¬ 
veniently  used ;  for  exploratory  purposes 
a  carpenter’s  bradawl  will  be  found  a  useful 
instrument.  If  a  spot  of  central  caries  or 
necrosis  is  found,  the  diseased  or  dead  bone 
should  be  removed,  as  wTell  as  the  granula¬ 
tion-tissue  which  surrounds  it.  If  an  abscess 
be  opened,  its  wall  should  be  scraped,  and  the 
cavity  and  any  sinus  leading  to  it  should 
be  sponged  out  with  a  solution  of  chloride 
of  zinc  (40  grains  to  the  ounce).  If  the 
necrosis  be  of  the  joint -surface,  it  is  still 
sometimes  possible  to  remove  the  seques¬ 
trum  and  leave  a  comparatively  useful  joint. 
If  the  synovial  membrane  have  undergone 
much  thickening,  and  there  is  extensive 
caries  of  the  articular  lamella,  excision  or 
the  treatment  by  sulphuric  acid,  described 
above,  will  probably  be  indicated,  if  the 
patient  be  still  in  childhood  or  youth.  In 
those  past  this  period  of  life  amputa¬ 
tion  will  generally  be  the  safer  treat¬ 
ment. 

When  the  bones  of  the  carpus  or  tarsus 
are  the  seat  of  destructive  inflammation,  and 
the  disease  is  limited  to  one  or  two  bones, 
excision  of  the  affected  bone  or  bones  is 
often  attended  with  excellent  results.  This 
is  especially  the  case  in  the  foot,  wherein 
the  disease  is  very  often  confined  to  the 
calcaneum  or  astragalus. 

Diseases  of  the  Ligaments.  —  The 
ligaments  are  seldom  the  seat  of  primary 
disease,  and,  from  their  resistant  qualities 
and  somewhat  passive  function,  are  usually 
amongst  the  last  of  the  joint- structures  to 
yield  to  the  destructive  influence  of  sur¬ 
rounding  inflammation. 

When,  in  consequence  of  an  acute  syno¬ 
vial  distension,  the  ligaments  are  consider¬ 
ably  stretched,  their  nutrition  is  so  far 
interfered  with  that  they  undergo  an 
amount  of  softening  which  leaves  the  joint 
weak  and  loose,  long  after  the  fluid  has  been 
absorbed.  So  also  after  sprains,  the  liga¬ 
ments  which  have  been  stretched  or  torn 
are  softened  by  the  resulting  inflammation. 
In  such  conditions  it  is  wise,  therefore,  to 
support  the  joint  by  accurately  moulded 
splints,  by  strapping,  or  by  bandages. 
A  well-made  and  softly  padded  leather 
splint  is  the  most  efficient  support,  and  this 
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should  he  removed  daily  for  the  application 
of  a  cold  douche  to  the  joint. 

In  chronic  joint-diseases,  when  the  in¬ 
terior  of  the  joint  is  filled  with  granulation- 
tissue,  this  material  surrounds  and  invades 
the  ligaments,  creeping  in  between  and 
separating  their  fibres,  and  leading  to  their 
softening,  degeneration,  and  eventual  de¬ 
struction.  The  result  of  this  is  that  the 
bones  become  displaced  hi  whatever  direc¬ 
tion  the  action  of  the  muscles  is  predomi¬ 
nant.  This  tendency  to  displacement  must 
therefore  be  anticipated  and  provided 
against,  in  all  cases  of  long-continued  joint- 
disease,  by  the  use  of  proper  splints. 

In  rickets  and  other  forms  of  debility 
the  ligaments  share  in  the  weakness  of  the 
locomotive  apparatus,  which  manifests  itself 
in  the  occurrence  of  flat-foot,  splayed-foot, 
knock-knee,  lateral  curvature  of  the  spine, 
and  other  such  distortions.  The  muscles 
failing  in  their  weakness  to  hold  the  joints 
in  position  with  firmness,  undue  stress  is 
thrown  upon  the  ligaments,  the  stretching 
of  which  gives  rise  to  the  aching  pain  which 
so  commonly  accompanies  these  affections, 
and  which  is  sometimes  mistaken  for  rheu¬ 
matism. 

Pyemic  Joint-disease. — The  affection 
of  the  joints  most  often  met  with  in  acute 
pyaemia  is  a  rapidly  progressive  suppurative 
synovitis.  The  process  is  one  of  extreme 
acuteness  and  virulence ;  in  no  other  form 
of  joint-inflammation  are  the  tissues  in¬ 
volved  so  quickly  destroyed.  The  joint  may 
be  found  full  of  pus,  and  the  cartilages  ex¬ 
tensively  ulcerated,  within  forty-eight  hours 
of  the  first  sign  of  inflammation.  The 
earliest  symptom  is  usually  swelling,  which 
rapidly  increases,  and  is  soon  followed  by 
pain  and  heat.  At  this  stage  the  synovial 
membrane  is  swollen  and  vascular,  and  the 
joint  is  filled  with  slightly  turbid  fluid.  Soon 
the  tissues  around  become  oedematous,  sup¬ 
puration  occurs,  the  cartilages  ulcerate,  and 
the  joint  is  quickly  disorganised. 

Early  aspiration  should  therefore  be 
made ;  and,  if  the  fluid  be  purulent,  an 
incision  must  be  made  into  the  joint  in 
such  a  position  as  will  best  ensure  free  | 
drainage,  the  synovial  cavity  washed  out 
with  a  mild  antiseptic  solution  (e.g.  carbolic 
acid  in  water,  1  to  80),  and  a  drainage-tube 
left  in  the  wound.  It  is  of  great  importance 
to  give  exit  to  the  matter  at  the  earliest 
possible  moment.  As  ankylosis  is  to  be 
anticipated,  every  precaution  must  be  taken 
to  maintain  the  joint  in  the  most  useful 
position. 

Besides  this  acute  disease,  there  is  also 
met  with  in  association  with  the  less  virulent 
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type  of  pyaemia,  a  more  chronic  and  much 
less  grave  affection  of  the  joint.  This  is 
characterised  by  a  painful  swelling  of  the 
joint,  which  rapidly  attains  its  maximum, 
and  which  is  attended  with  but  little  of  the 
heat  and  tension  that  accompany  the  acute 
form.  There  is  a  milder  degree  of  constitu¬ 
tional  disturbance,  and  much  less  tendency 
to  suppuration.  In  these  cases  several  j oints 
are  often  affected,  the  effusion  subsiding  in 
one  as  it  appears  in  another,  and  gradually 
becoming  of  a  less  active  character.  Every 
degree  is  met  with  between  the  mildest  form, 
in  which  there  is  an  almost  passive  synovial 
effusion  lasting  only  for  a  few  days,  and 
the  severe  and  acute  type  above  described. 
Among  the  diseases  giving  rise  to  the  more 
chronic  form  of  septic  synovitis  may  be 
mentioned  scarlatina,  typhoid  fever,  gonor¬ 
rhoea,  and  vaginitis.  In  these  the  effusion  is 
generally  not  purulent,  though  often  result¬ 
ing  in  stiffness  and  adhesions,  both  intra- 
and  extra -articular.  Nevertheless,  some¬ 
times  these  same  diseases  give  rise  to  the 
acutest  form  of  the  malady. 

The  local  treatment  will  be  the  same  as 
for  ordinary  synovitis,  with  the  addition  of 
whatever  measures  are  needful  to  get  rid  of 
the  source  of  the  infection.  Of  medicines, 
quinine  and  sulphite  of  soda  are  the  most 
useful ;  and,  as  in  other  septic  diseases, 
a  supporting  plan  of  treatment  is  indicated. 

Rheumatic  Synovitis  may  be  acute  or 
chronic.  In  the  acute  form  it  accompanies 
the  characteristic  fever,  sweating,  and  other 
symptoms  of  rheumatism  ;  it  attacks  chiefly 
the  larger  joints,  and  subsides  with  the  dimi¬ 
nution  of  the  pyrexia.  Not  infrequently, 
however,  in  spite  of  the  subsidence  of  the 
general  disease,  effusion  and  pain  persist  in 
one  joint,  and  at  this  stage  the  case  often 
comes  under  the  treatment  of  _the  surgeon. 
Moreover,  persons  of  rheumatic  diathesis 
are  liable  to  recurring  synovitis  of  a  sub¬ 
acute  or  chronic  type,  which  has  an  obvious 
relation  to  their  constitutional  condition. 
These  cases  do  not  tend  to  suppuration, 
but  very  commonly  lead  to  adhesions.  In 
the  acute  form,  rest,  even  pressure  by  cotton 
wool  applied  beneath  an  elastic  bandage,  or 
warm  alkaline  and  opiate  fomentations,  are 
the  appropriate  local  applications ;  in  the 
chronic  form,  blisters,  stimulant  liniments, 
warm  douches,  and  frictions. 

The  rheumatic  tendency  must  also  of 
course  be  treated  (as  by  salicylates,  alkalies, 
opium,  and  appropriate  diet).  In  the  later 
and  chronic  stage,  ‘  rheumatic  joints  ’  are 
much  benefited  by  Turkish  baths,  sham¬ 
pooing,  and  a  residence  in  a  dry,  warm 
climate.  See  Gonorrhceal  Rheumatism. 
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Chronic  Rheumatic  Arthritis,  see 
under  that  heading  and  also  Osteo¬ 
arthritis. 

Gouty  Arthritis  is  an  acute  form  of 
joint -inflammation  characterised  by  extreme 
pain,  rapid  swelling  both  in  and  around  the 
joint,  oedema  and  redness  of  the  skin,  local 
heat,  and  a  variable  amount  of  pyrexia. 
It  affects  the  smaller  joints,  especially  the 
metatarso-phalangeal  joint  of  the  great 
toe,  giving  rise  to  deposits  of  urate  of  soda 
in  the  cartilages,  ligaments,  and  adjoining 
structures.  It  occurs  in  persons  of  the 
uric  acid  diathesis,  comes  on  usually  after 
middle  life,  and  is  often  inherited.  Although 
gout  is  considered  a  medical  rather  than  a 
surgical  disease,  and  comes  under  the 
treatment  of  the  physician,  the  surgeon 
will  observe  that  many  traumatic  and  other 
joint-affections,  when  they  occur  in  persons 
of  gouty  habit,  are  considerably  modified 
thereby;  especially  in  the  direction  of 
ohronicity  and  the  deposit  of  urate  of  soda, 
with  corresponding  deformity  and  stiffness. 
The  recovery  of  such  cases  will  be  aided  by 
attention  to  the  condition  of  the  urine,  and 
the  judicious  use  of  alkalies,  col  chi  cum, 
abstinence,  and  other  remedies  appropriate 
to  the  gouty  state. 

Syphilitic  Disease  of  Joints. — A  not 
uncommon  concomitant  of  the  earlier 
secondary  symptoms  of  syphilis  is  a  tran¬ 
sient  synovial  swelling,  attended  with 
aching  pain  and  some  heat  in  the  part. 
The  joint  should  be  kept  at  rest  while  the 
swelling  persists;  under  appropriate  anti¬ 
syphilitic  treatment  recovery  is  usually 
complete. 

A  much  more  troublesome  affection  of 
the  joints  is  that  which  occurs  in  the  late 
stages  of  syphilis,  and  which  consists  in 
a  gummatous  infiltration  of  the  synovial 
membrane  or  other  joint-structures.  This 
form  of  disease  is  of  an  indolent  and  per¬ 
sistent  character.  There  is  dull  aching 
pain,  often  increasing  at  night,  and  there  is 
irregular  pulpy  swelling,  sometimes  of  the 
synovial  membrane,  sometimes  of  the  soft 
tissues  outside  the  joint,  sometimes  of  the 
periosteum  at  the  lower  end  of  the  bone. 
These  growths  may  develop  into  fibrous 
thickenings  and  adhesions,  or  they  may 
break  down  and  ulcerate  on  to  the  surface 
or  into  the  joint. 

For  treatment,  the  joint  should  be  fixed 
by  a  splint,  and  full  doses  of  iodide  of 
potassium  given,  combined  with  tonics. 
The  success  of  the  treatment  will  depend 
much  on  the  state  of  the  patient’s  health ; 
the  condition  is  often  met  with  in  debilitated 
persons  who  will  require  the  aid  of  good 


food,  fresh  air,  and  cod-liver  oil.  When 
the  health  has  improved,  much  benefit  is 
to  be  obtained  from  a  mild  course  of  mer¬ 
cury,  especially  the  biniodide.  Locally,  the 
joint  should  be  kept  warm,  but  not  other¬ 
wise  stimulated. 

A  similar  affection  is  sometimes  met 
with  in  children  about  the  age  of  puberty, 
who  are  the  subjects  of  inherited  syphilis. 
Infants  suffering  from  inherited  syphilis 
are  liable  to  an  epiphysial  disease,  which 
consists  in  an  inflammation  of  the  ossifying 
layer,  giving  rise  to  a  separation  of  this 
layer,  with  the  epiphysis,  from  the  shaft  of 
the  bone.  Several  bones  are  usually  at¬ 
tacked.  See  Epiphyses,  Affections  of. 

The  symptoms  are  a  pseudo-paralysis 
of  the  affected  limbs,  and  swellings  at  the 
position  corresponding  with  the  epiphysial 
line  of  some  of  the  bones,  most  often  the 
femur  or  humerus  :  later  on.  the  epiphysis 
is  felt  loosened  from  the  shaft,  and  there  is 
probably  fluid  swelling  around  the  end  of 
the  bone.  There  is  an  absence  of  any 
acute  pain  or  marked  pyrexia.  The  history, 
and  usually  some  other  symptoms,  will  be 
found  to  indicate  the  inheritance  of  syphilis. 

If  not  very  advanced  the  disease  yields 
rapidly  to  mercurial  treatment. 

Scrofulous  J oint-disease. — Scrofulous 
children  are  in  a  more  than  ordinary  de¬ 
gree  liable  to  chronic  affections  of  the  bones 
and  joints.  These  affections  have  often  a 
traumatic  origin,  but,  occurring  in  scrofulous 
subjects,  they  exhibit  a  pertinacity  and  a 
tendency  to  degenerative  changes  less  often 
met  with  in  the  healthy.  But  it  must  be 
remembered  that  there  are  other  causes 
besides  scrofula  for  the  persistence  of  joint- 
diseases  in  children  ;  as  for  example,  lack 
of  care,  repeated  injuries,  and  the  physiolo¬ 
gical  activity  of  the  part ;  so  that  it  is  both 
inaccurate  and  confusing  to  apply  the 
epithet  ‘  scrofulous  ’  to  chronic  joint-dis¬ 
eases  unless  they  occur  in  connection  with 
other  signs  of  the  scrofulous  constitu¬ 
tion.  If,  however,  an  indolent  joint-inflam¬ 
mation  is  met  with  in  combination  with 
other  symptoms  of  scrofula  (e.g.  glandular 
enlargements,  chronic  pulmonary,  nasal,  or 
intestinal  catarrh,  ophthalmia,  persistent 
dermatitis),  it  is  reasonable  to  assume  that 
the  joint-disease  is  of  scrofulous  origin. 
The  most  common  forms  of  scrofulous 
joint-disease  are  chronic  articular  ostitis 
and  pulpy  degeneration  of  the  synovial 
membrane  (described  above). 

Either  of  these  conditions  occurring  in 
a  scrofulous  subject  is  characterised  by  the 
extreme  slowness  and  indolence  of  the 
process,  and  by  the  tendency  of  the  inflam- 
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matory  products  to  undergo  retrogressive 
rather  than  developmental  changes.  Thus, 
in  the  bones  the  inflammatory  cell-growth 
goes  on  very  slowly,  and  is  apt  to  lead  to 
caseation  and  softening.  So  also  the 
thickened  synovial  membrane  shows  much 
more  tendency  to  fatty  degeneration  and 
suppuration  than  to  fibrillation  and  cica¬ 
trization.  Another  marked  peculiarity  of 
scrofulous  inflammations  is  the  slightness 
of  the  pain  and  the  small  amount  of  pyrexia 
which  accompany  them.  So  that  these 
scrofulous  joint- diseases  go  slowly  on  for 
months  and  years ;  indolently,  and  often 
almost  painlessly,  progressing  from  slight 
and  sometimes  imperceptible  beginnings, 
through  gradually  increasing  swelling  and 
softening  of  synovial  membrane  or  joint- 
end  of  the  bone,  to  ulceration  of  cartilages 
and  yielding  ligaments,  displacement  of  the 
bones,  and  degradation  of  inflammatory 
products  into  ill-formed  pus,  and  thus  at 
last  to  destruction  or  permanent  crippling 
of  the  joint.  Yet  if  the  child’s  health  can 
be  tended  and  improved,  and  if  unlimited 
time  can  be  given,  many  of  these  diseases 
at  last  come  to  an  end.  For  scrofula  is  a 
disease  of  early  life ;  it  tends  to  wear  itself 
out,  and  under  improved  hygienic  condi¬ 
tions  and  appropriate  remedies  to  disappear 
as  the  child  gets  older,  though  of  course  its 
effects  may  remain  through  life.  Hunter 
said  truly,  ‘  Puberty  often  produces  a  cure.’ 

In  the  treatment  of  scrofulous  joint- 
disease,  therefore,  the  environment  of  the 
patient  is  of  the  greatest  consequence,  and 
every  possible  aid  should  be  given  towards 
improving  the  condition  of  nutrition  and 
health.  Long  residence  at  elevated  situa¬ 
tions  in  bracing  mountain  air,  or  at  the 
sea-side,  is  especially  to  be  desired ;  and, 
wThen  this  cannot  be  obtained,  as  much  as 
possible  of  sunlight  and  fresh  air.  Plenty 
of  nourishing  food,  especially  fatty  foods, 
warm  clothing,  careful  attention  to  the  state 
of  the  digestive  organs,  early  hours — all 
these  are  material  aids  in  the  treatment ; 
of  medicines,  cod-liver  oil  and  iodine  are 
of  the  greatest  value. 

The  local  treatment  must  be  in  great 
measure  determined  by  the  general  con¬ 
dition.  As  long  as  the  health  is  improving, 
it  is  worth  while  to  practise  much  persever¬ 
ance  in  the  management  of  the  joint.  A 
splint  must  be  applied  to  maintain  rest,  and 
in  the  early  stages  counter-irritation  by 
light  touches  of  the  actual  cautery  is  of 
great  use.  If  the  synovial  membrane  is 
the  seat  of  the  disease,  counter-irritation  is 
to  be  followed  by  strapping  over  mercurial 
ointment,  or  some  of  the  other  measures 


described  above  {see  above — section  on 
Chronic  Synovitis).  If  the  bone  is  affected, 
regard  must  be  had  to  any  signs  of  central 
suppuration,  calling  for  perforation  or  re¬ 
moval  of  sequestra.  Even  excision  may 
often  be  permissible  and  successful  after  the 
health  has  been  improved.  But,  if  the  general 
state  of  the  patient  is  becoming  deteriorated 
by  the  irritation  of  the  local  disease,  ampu¬ 
tation  will  probably  be  the  wiser  measure, 
for  removal  of  the  diseased  limb  is  fre¬ 
quently  followed  by  rapid  recovery  of  the 
health. 

Tabetic  Arthropathy. — M.  Charcot  has 
called  attention  to  a  form  of  joint-disease 
occurring  in  connection  with  locomotor 
ataxy,  which  he  considers  to  be  peculiar  to 
that  disease.  The  first  symptom  is  usually 
a  sudden  effusion  of  fluid  within  the  joint, 
without  pain  or  fever.  This  may  gradually 
become  absorbed,  but  after  a  time  recurs, 
and  is  followed  by  rapidly  progressive  de¬ 
generative  changes  in  the  cartilages  and 
bones,  which  give  rise  to  great  alterations 
of  shape,  to  crepitation,  and  to  displace¬ 
ment  of  the  joint-surfaces.  An  examina¬ 
tion  of  such  joints  shows  the  bone-tissue  to 
be  rarified,  the  Haversian  canals  widened, 
and  the  fatty  elements  largely  increased  ; 
the  joint -surfaces  greatly  worn  away,  and 
the  ligaments  softened  and  stretched.  The 
knee  is  most  often  affected,  but  similar 
changes  have  been  found  in  the  hip, 
shoulder,  wrist,  and  tarsus.  It  will  be 
observed  that  this  affection  closely  re¬ 
sembles  chronic  rheumatoid  arthritis,  from 
which  the  chief  anatomical  distinction  is 
said  to  be  that  there  is  less  formation  of 
new  bone  and  greater  destruction  of  the 
articular  sufaces.  It  is  indeed,  by  some 
observers  considered  to  be  osteo-arthritis, 
modified  by  its  occurrence  in  an  ataxic 
subject.  But  the  clinical  history  seems  to 
justify  the  separation  of  these  cases  into  a 
separate  class ;  the  sudden  and  painless 
onset,  the  rapid  destruction  of  the  joint- 
surfaces,  and  the  comparatively  slight  in¬ 
terference  with  movement,  contrasting 
notably  with  the  aching  pain,  the  chro- 
nicity  and  the  immobility  of  ordinary  rheu¬ 
matoid  arthritis.  See  Charcot’s  Disease. 

Hysterical  Joint- affections  :  Neuro- 
mimesis. — The  nervous  mimicry  of  joint- 
disease  is  amongst  the  most  common 
manifestations  of  the  neurotic  or  hysterical 
diathesis.  Such  cases  often  resemble  very 
accurately  the  true  disease,  especially  in  the 
position  assumed  by  the  limb,  m  the  rigidity 
of  the  adjacent  muscles,  and  in  the  character 
of  the  pain.  But  it  will  be  observed  that 
there  is  usually  some  inconsistency  in  the 
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symptoms.  Thus,  it  may  be  noticed  that 
the  pain  is  out  of  all  proportion  to  the  other 
evidences  of  disease  ;  that  there  is  no  heat  | 
or  swelling  about  the  joint  even  after  weeks 
of  acute  suffering,  neither  is  there  the  mus¬ 
cular  wasting  wdiich  would  have  occurred  in 
bone-disease ;  that  inter-articular  pressure 
does  not  give  pain,  while  any  attempt  at 
movement  is  at  once  complained  of ;  or  the 
symptoms  may  vary  in  a  manner  incom¬ 
patible  with  organic  disease.  The  aspect 
and  family  history  of  the  patient,  and  an 
account  of  the  manner  in  which  the  affection 
commenced  and  progressed,  will  usually  help 
the  diagnosis.  Sir  J.  Paget  has  pointed  out 
the  close  alliance  of  this  condition  with  in¬ 
sanity  and  other  disorders  of  the  nervous 
system ;  and  it  will  often  be  found  on  inquiry 
that  there  is  an  hereditary  predisposition 
to  nervous  disease,  and  that  the  joint-affec¬ 
tion  has  followed  closely  upon  some  mental 
strain  or  disturbance.  In  doubtful  cases,  the 
administration  of  ether  will  often  decide 
the  diagnosis ;  for  in  the  mimic  disease  the 
joint  can  be  moved  with  perfect  freedom 
and  smoothness  directly  the  patient  is  un¬ 
conscious,  and  the  unnatural  posture  and 
rigidity  are  only  resinned  when  conscious¬ 
ness  has  been  fully  recovered,  instead  of, 
as  in  real  disease,  immediately  upon  the 
slightest  return  of  sensation.  Neuromi- 
mesis  is  not  confined  to  the  female  sex, 
though  it  is  more  common  therein  (the 
writer  has  recorded  a  well-marked  case  in 
a  boy  of  eleven  years) ;  it  prevails  mostly 
in  young  persons,  and  among  the  upper 
classes. 

The  treatment  of  this  condition  must 
be  directed  towards  the  improvement  of  the 
tone  and  stability  of  the  nervous  system ; 
for  this  it  is  essential  that  all  undue  strain 
and  excitement  should  be  avoided.  The 
habits  and  employment  should  be  regular 
and  of  even  tenour,  plenty  of  food  and  rest 
should  be  taken,  and  the  patient  withdrawn 
from  sympathetic  petting  and  the  society 
of  persons  of  similar  temperament.  Any 
functional  disturbance,  uterine  or  other¬ 
wise,  must  be  attended  to ;  constipation, 
which  is  often  prevalent  and  interferes  with 
nutrition,  must  be  overcome  by  proper 
medicines  and  diet ;  and,  if  indicated,  tonics 
— iron,  zinc,  arsenic,  valerian,  and  the  like 
— administered  :  shower-baths,  shampooing, 
and  mild  gymnastics  may  also  be  found  use¬ 
ful  aids. 

For  local  treatment  the  first  essential  is 
that  all  splints  and  apparatus  of  restraint 
be  cast  aside.  The  patient  must  be  en¬ 
couraged  to  use  the  joint,  and  the  necessary 
effort  of  the  will  may  be  sometimes  aided 


by  proving  the  mobility  of  the  joint  by  a 
sudden  and  unexpected  movement  of  it. 
The  administration  of  an  anaesthetic  will 
occasionally  produce  a  cure.  It  must  not 
be  forgotten  that  persons  of  this  mobile  and 
sensitive  condition  of  the  nervous  system 
suffer  in  an  exaggerated  degree  from  any 
real  cause  of  pain ;  so  that  any  cause,  how¬ 
ever  slight,  and  apparently  inadequate,  for 
their  suffering  should  be  sought  for  and 
removed.  J.  Warrington  Haward. 

JOINTS,  Excision  of. — The  excision 
of  a  joint  implies  the  removal  of  part  or 
the  whole  of  the  articular  surfaces  of  the 
bones  concerned,  in  such  a  manner  that 
fibrous  union  or  osseous  ankylosis  may 
result.  This  is  usually  accomplished  by 
means  of  an  incision  laying  the  joint  freely 
open,  through  which  the  bones  are  cleared 
of  soft  parts  and  divided  at  a  level  corre¬ 
sponding  to  the  extent  of  the  disease  or 
injury. 

Excision  may  become  necessary  on 
account  of  (a)  disease,  (b)  injury,  or  (c)  an¬ 
kylosis. 

(a)  The  disease  most  commonly  calling 
for  excision  of  joints  is  chronic  synovitis. 

When  pulpy  degeneration  of  the  synovial 
membrane  has  rendered  a  joint  useless,  ex¬ 
cision  is  often  the  best  method  of  treatment. 
This  is  especially  so  if  there  be  ulceration 
of  the  cartilages  and  caries  of  the  articular 
lamella,  and  if  chronic  suppuration  has 
occurred.  So  also  caries  or  necrosis  of  the 
articular  surfaces,  chronic  articular  ostitis, 
and  abscess  of  the  articular  end  of  a  bone 
opening  into  the  joint,  are  conditions  in 
which  excision  may  be  successfully  resorted 
to.  Excision  may  occasionally,  though 
rarely,  be  desirable  in  cases  of  chronic  rheu¬ 
matic  arthritis. 

Cases  of  acute  disease  are  not  suitable 
for  excision  ;  neither  is  it  wise,  as  a  general 
rule,  to  resort  to  the  operation  in  persons 
past  the  middle  period  of  life.  In  consider¬ 
ing  the  question  of  excision  of  a  joint,  it 
must  be  remembered  that  a  successful  re¬ 
sult  requires  a  good  deal  of  reparative 
power  on  the  part  of  the  patient ;  that  the 
operation  itself,  if  upon  a  large  joint,  is  one 
of  some  severity ;  and  that,  in  the  lower 
extremity  it  involves  a  more  or  less  pro¬ 
longed  confinement  to  bed,  and  for  a  time 
complete  immobility  of  the  limb.  So  that 
for  persons  past  the  period  of  youth,  or  of 
-  broken-down  constitution,  or  wTho  are  worn 
and  weakened  by  prolonged  suppuration, 
or  who  bear  confinement  badly,  amputation 
is  by  far  the  safer  operation.  Excision  is, 
moreover,  inappropriate  in  cases  compli- 
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cated  with  visceral  disease,  such  as  tuber¬ 
culosis,  amyloid  degeneration,  or  Bright’s 
disease.  Yet  the  so-called  scrofulous  con¬ 
stitution  does  not  forbid  the  operation, 
partly  because  the  subjects  are  children,  and 
also  because  the  morbid  tendency  may  to  a 
great  extent  be  counteracted  by  treatment. 

The  size  and  function  of  the  joint  con¬ 
cerned  must  also  be  taken  into  account. 
The  larger  the  joint,  and  the  nearer  to  the 
trunk,  the  more  serious  is  the  operation. 
Then  with  regard  to  function  :  in  the  knee 
and  ankle,  excision  leaves  the  limb  in 
much  the  same  condition  as  when  ankylosis 
occurs  without  operation,  with  the  disad¬ 
vantage  of  some  shortening  on  the  side  of 
excision.  So  also  the  natural  cure  of  hip- 
disease  often  leads  to  as  useful  a  limb  as 
is  obtained  by  excision.  In  the  upper  ex¬ 
tremity,  ankylosis  of  the  shoulder  is  to  a 
great  extent  compensated  for  by  increased 
mobility  of  the  scapula  ;  but  a  stiff  elbow- 
joint  is  so  much  less  useful  than  a  move- 
able  one,  and  excision  of  the  joint  is  so  suc¬ 
cessful  that  the  argument  is  much  more 
often  in  favour  of  excision  than  of  the  other 
alternatives.  The  extent  of  the  disease  is 
also  of  much  importance  in  deciding  the 
question.  For  the  complete  removal  of  the 
diseased  parts  by  excision  would,  in  some 
cases,  involve  an  amount  of  shortening 
which  would  leave  a  useless  limb ;  while 
in  other  instances,  in  which  the  bones  could 
be  successfully  treated,  the  soft  parts  may 
be  so  extensively  destroyed  or  imdermined 
by  suppuration  as  to  preclude  the  probability 
of  a  satisfactory  amount  of  repair. 

Here  again,  however,  it  must  be  borne 
in  mind  that  in  situations  where  a  move- 
able  joint  is  desired,  as  in  the  hip,  shoulder, 
and  elbow,  much  more  bone  may  be  removed 
than  if  a  stiff  joint  is  the  result  aimed  at, 
as  in  the  knee.  It  is  always  desirable,  if 
possible,  to  avoid  dividing  the  bones  beyond 
the  epiphysial  junction,  both  because  of  the 
increased  danger  when  the  medullary  canal 
is  opened,  and  because  of  the  interference 
with  the  subsequent  growth  of  the  bone  in 
young  persons.  The  presence  of  sinuses 
leading  to  the  diseased  bone  need  not  inter¬ 
fere  with  a  successful  excision ;  but  these 
canals,  as  well  as  any  abscess-cavities  in 
connection  with  the  joint,  should  be  scraped 
out  with  a  Yolkmann’s  spoon,  or  freely 
cleansed  with  a  solution  of  chloride  of  zinc. 

(b)  Excision  may  be  required  in  conse¬ 
quence  of  severe  injury  to  a  joint,  such  as 
compound  comminuted  fracture  or  gunshot 
wound.  Here  again,  the  decision  concern¬ 
ing  the  operation  must  be  based  upon  the 
same  general  principles  as  have  been  enun¬ 


ciated  above  with  regard  to  excision  for 
disease.  The  health  of  the  patient,  the 
size  and  function  of  the  joint,  the  nature 
and  extent  of  the  injury,  must  all  be  care¬ 
fully  considered,  as  well  as  the  possibility 
of  obtaining  the  requisite  care  and  nursing 
during  the  after-treatment.  It  will  be  ob¬ 
vious  that  the  conditions,  under  which  mili¬ 
tary  surgery  is  usually  practised,  are  not 
such  as  to  admit  of  excisions  of  the  joints 
of  the  lower  extremity  being  performed  with 
much  chance  of  success.  See  Gunshot 
Wounds. 

(c)  Excision  is  also  performed  in  cases 
of  ankylosis,  either  for  the  purpose  of 
improving  the  position  of  the  limb  or  for 
obtaining  movement  by  a  false  joint.  In 
the  upper  extremity,  excision  of  the  elbow 
may  be  very  properly  resorted  to  in  young 
and  healthy  subjects,  to  avoid  the  incon¬ 
venience  of  a  stiff  joint.  In  the  knee,  it 
would,  of  course,  only  be  called  for  when 
the  ankylosis  has  occurred  in  the  flexed 
position.  In  the  hip-joint,  such  a  condition 
should  be  treated,  not  by  excision,  but  by 
division  of  the  neck  or  shaft  of  the  femur. 

The  operation  will  of  course  vary  with 
each  particular  joint,  but  the  general  prin¬ 
ciple  is  that  the  sections  of  the  bones  should 
be  made  at  such  points  as  will  ensure  the 
removal  of  the  diseased  articular  surface, 
with  as  little  interference  as  possible  with 
the  epiphysial  junction  or  the  shaft  of  the 
bone.  The  incision  through  the  soft  parts 
should  be  so  arranged  as  to  give  free  access 
to  the  joint ;  the  extent  of  the  disease 
should  then  be  accurately  ascertained,  and 
a  corresponding  amount  of  bone  removed 
by  an  even  section.  Diseased  synovial  mem¬ 
brane  and  granulation-tissue  should  then 
be  dissected  out  or  scraped  away,  sinuses 
cleansed,  and  the  whole  wound  rendered 
aseptic  ;  finally,  the  bones  must  be  placed 
in  an  appropriate  position,  a  drainage-tube 
inserted,  and  the  wound  in  the  soft  parts 
closed  by  sutures.  The  dressings  should 
be  of  antiseptic  material,  and  the  splints  or 
other  apparatus  of  restraint  be  so  arranged 
as  to  allow  of  the  dressing  of  the  wound, 
with  as  little  disturbance  of  the  limb  as 
possible.  A  dressing  of  dry  carbolized  wool 
appears  to  the  writer  to  have  the  great 
advantage  in  this,  as  in  many  other  opera¬ 
tions,  of  absorbing  discharge,  of  keeping  up 
gentle  elastic  pressure  on  the  part,  and 
thus  preventing  oozing  of  blood  and  main¬ 
taining  the  wound  in  accurate  apposition, 
and  of  an  even  temperature. 

The  subperiosteal  method  of  excision 
has  been  advocated  by  M.  Ollier  and 
others,  who  claim  for  it  the  advantage 
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that  there  is  a  more  complete  reproduction 
of  the  excised  portions  of  bone,  and  that 
the  attachments  of  the  muscles  around  the 
joint  are  less  interfered  with  than  by  the 
ordinary  operation.  The  principle  of  the 
method  is  to  cut  down  upon  the  ends  of 
the  bones  entering  into  the  joint,  making 
the  incision  as  far  as  possible  parallel  to 
the  axis  of  the  bone,  then  to  separate  the 
periosteum  with  the  attached  tendons  and 
ligaments  by  the  insertion  of  appropriate 
raspatories  between  it  and  the  bone,  and 
finally  to  divide  the  bone,  either  by  turning 
it  out  of  the  wound  or  by  passing  round  it 
a  chain  saw. 

The  operation  is  troublesome  and  tedious, 
and  the  separatedperiosteum  does  not  always 
survive  ;  if  it  does,  however,  there  is  doubt¬ 
less  usually  an  abundant  production  of 
new  bone,  more  or  less  resembling  in  shape 
that  which  has  been  removed.  But  this  is 
not  always  an  advantage ;  for  instance,  in 
the  case  of  the  elbow,  the  irregular  growth 
of  new  bone  may  be  an  impediment  to  the 
free  movement  of  the  new  joint;  and  it  is 
doubtful  whether,  in  the  majority  of  cases, 
any  distinct  gain  results  from  the  adoption 
of  the  subperiosteal  operation  as  applied  to 
joints.  When,  however,  any  large  portion 
of  the  shaft  of  the  bone  has  to  be  removed 
as  well  as  its  articular  surface,  it  is  very 
desirable  to  leave  as  much  as  possible  of 
the  periosteal  sheath  (which  in  such  cases  is 
often  easily  separable),  so  as  to  provide  for 
the  more  complete  regeneration  of  the  ex¬ 
cised  bone,  and  obviate  excessive  shortening 
or  flail-like  union. 

The  after-treatment  of  joint-excisions 
must  be  directed  to  the  maintenance  of 
the  nutrition  of  the  patient  and  the  pro¬ 
motion  of  the  rapid  healing  of  the  wound. 
The  larger  excisions  involve  considerable 
shock,  and  make  large  demands  upon  the 
reparative  powers,  so  that  plenty  of  nourish¬ 
ing  and  digestible  food  should  be  given 
from  the  first.  As  much  fresh  air  and  sun¬ 
light  as  possible  should  be  admitted  to  the 
room  ;  and,  in  the  case  of  the  upper  ex¬ 
tremity,  the  patient  should  not  be  kept  in 
bed  longer  than  is  absolutely  necessary. 
The  wound  must  be  kept  aseptic  and  at 
rest,  that  there  may  be  as  little  formation 
of  cicatricial  tissue  as  possible.  When,  as 
in  the  knee,  ankylosis  of  the  bones  is 
desired,  absolute  immobility  must  be  main- 
/ained  during  the  process  of  union,  and  the 
part  supported  afterwards  by  a  proper 
splint.  When  a  false  joint  is  required,  as 
in  the  hip  and  elbow,  passive  movement 
must  be  practised  as  soon  as  the  healing  is 
sufficiently  advanced. 


Excision  of  the  Ankle.— This  opera¬ 
tion  involves  the  removal  of  the  articular 
surface  of  the  tibia  and  fibula,  and  of  the 
upper  surface  of  the  astragalus.  It  is  prac¬ 
tised  both  for  injury  and  disease. 

The  cases  of  injury  which  admit  of  this 
operation  are  not  numerous,  for  usually,  if 
the  bones  of  the  ankle-joint  are  sufficiently 
comminuted  to  require  resection,  the  soft 
parts  are  also  so  much  damaged  as  to  necessi¬ 
tate  amputation.  Nevertheless,  some  gun¬ 
shot  wounds  and  compound  fractures  of 
the  ankle  are  met  with,  in  which  the  main 
vessels  and  nerves  have  escaped,  and  in 
which  the  stress  of  the  injury  has  fallen 
upon  the  bones ;  and  in  such  cases,  if  oc¬ 
curring  in  young  and  healthy  persons,  re¬ 
section  should  certainly  be  attempted. 

With  regard  to  disease,  also,  it  must  be 
admitted  that,  although  chronic  affections 
of  the  ankle-joint  are  sufficiently  common, 
yet  that  cases  to  which  excision  can  hope¬ 
fully  be  applied  are  not  very  often  met 
with.  For,  the  chronic  diseases  of  the 
synovial  membrane  and  bones,  which  are 
so  prevalent  in  this  situation,  are  seldom 
limited  to  the  ankle-joint  proper,  but  com¬ 
monly  affect  the  bones  and  joints  of  the 
tarsus  also.  Yet  we  do  meet  with  instances 
in  which  the  disease  is  of  traumatic  origin, 
and  occurs  in  subjects  of  otherwise  good 
health,  and  in  which  the  mischief  is  con¬ 
fined  to  the  limits  of  the  ankle -joint,  and 
has  not  spread  beyond  the  surfaces  of  the 
tibia  and  astragalus.  These  are  the  cases 
to  which  the  operation  of  excision  is  most 
properly  applicable. 

The  operation ,  as  devised  by  Mr.  Han¬ 
cock,  is  performed  as  follows  : — Esmarch’s 
bandage  having  been  applied,  an  incision 
is  made  over  the  outer  ankle,  commencing 
three  inches  above  the  tip  of  the  malleolus, 
and  running  down  the  posterior  border  of 
the  fibula  as  far  as  its  point,  and  then  pass¬ 
ing  forwards  to  within  half  an  inch  of  the 
base  of  the  fifth  metatarsal  bone.  The  flap 
thus  marked  out  being  dissected  forwards, 
the  fibula  is  divided  with  cutting  forceps, 
and  its  lower  two  inches  removed,  the 
peronei  tendons  being  left  uncut.  A  similar 
angular  flap  is  next  turned  up  over  the 
inner  ankle,  the  incision  running  from  three 
inches  above  the  malleolus  along  the  pos¬ 
terior  border  of  the  bone,  and  as  far  for¬ 
wards  as  the  inner  cuneiform  bone.  The 
knife  must  be  kept  close  to  the  bone,  so  as 
to  avoid  the  posterior  tibial  vessels  and 
nerve.  The  internal  lateral  ligament  is 
then  divided  close  to  the  tibia,  and  the 
foot  twisted  outwards  so  that  the  astragalus 
and  tibia  present  at  the  inner  wound.  A 
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narrow -bladed  saw  is  then  introduced 
through  the  inner  wound  and  projects  at 
the  outer,  and  by  this  means  the  lower  end 
of  the  tibia  and  the  upper  surface  of  the 
astragalus  are  sawn  off. 

The  bones  are  then  brought  together  so 
that  the  tibia  and  astragalus  may  become 
ankylosed,  a  drainage-tube  introduced,  and 
the  wounds  closed  by  sutures.  The  limb  is 
then  placed  on  a  splint  with  the  foot  at  a 
right  angle  to  the  leg.  If  the  astragalus  be 
found  extensively  diseased,  the  operation 
may  be  modified  to  the  extent  of  removing 
all  the  bone  instead  of  only  its  upper  part ; 
and  in  cases  of  injury,  the  amount  of  bone 
removed  and  the  line  of  incision  must  of 
course  be  altered  to  suit  the  exigencies  of 
the  case.  Repair  after  the  operation  is 
often  slow,  but  in  successful  cases  a  most 
useful  foot  is  left. 

Excision  of  the  Elbow. — This  opera¬ 
tion  is  required  in  cases  of  compound  com¬ 
minuted  fracture,  and  in  gunshot  wounds 
of  the  elbow,  in  chronic  disease  of  the  joint, 
and  in  certain  forms  of  bony  ankylosis. 
In  severe  compound  fractures,  in  which 
the  lower  end  of  the  humerus  is  com¬ 
minuted,  the  filling  up  of  the  fossae  into 
wThich  the  ulna  plays  is  a  common  cause 
of  impaired  movement,  so  that  a  more 
useful  limb  is  usually  to  be  obtained  by 
excision.  When  ankylosis  has  occurred  in 
a  useless  or  inconvenient  position,  or  when 
it  is  desired  to  regain  the  movements  of  a 
fixed  joint,  excision  may  be  undertaken 
with  every  prospect  of  success.  Excision 
of  the  elbow  is  most  often  required,  how¬ 
ever,  for  chronic  suppuration  of  the  joint 
wfith  ulceration  of  the  articular  surfaces  of 
the  bones,  the  result  of  degenerative  syno¬ 
vitis,  or  articular  ostitis. 

Operation. — The  joint  is  to  be  opened 
on  its  posterior  aspect,  either  by  a  single 
longitudinal  incision,  or  by  a  combination 
of  this  with  a  transverse  incision  made  at 
right  angles  from  its  centre. 

In  cases  in  which  there  is  very  great 
peri-articular  thickening,  it  may  be  con¬ 
venient  to  adopt  the  method  practised  by 
Mr.  Syme  of  making  a  longitudinal  in¬ 
cision  on  each  side  of  the  back  of  the  joint, 
joined  by  another  across  the  upper  border 
of  the  olecranon.  In  the  majority  of  cases 
the  single  incision  is  sufficient.  It  should 
be  made  parallel  to  the  outer  border  of  the 
ulna,  directly  down  to  the  bones,  and  be 
of  sufficient  length  to  allow  of  the  soft  parts 
being  dissected  off,  and  the  bones  protruded 
as  far  as  their  removal  is  intended.  The 
joint  should  be  opened  just  above  the  ole¬ 
cranon,  and  the  condyles  of  the  humerus 


carefully  cleared  by  dissecting  close  to  the 
bone. 

Care  must  be  taken  to  avoid  injury  to 
the  ulnar  nerve,  which  should  be  raised 
with  the  surrounding  tissues  from  the 
groove  between  the  internal  condyle  and 
the  olecranon  process,  and  drawn  with  the 
soft  parts  to  the  inner  side  of  the  condyle. 
In  excisions  for  disease  the  nerve  is  not 
usually  seen,  as  it  is  embedded  in  the  ad¬ 
jacent  thickened  cellular  tissue. 

The  lateral  ligaments  should  next  be 
divided,  the  forearm  flexed,  and  the  ends  of 
the  bones  thrust  out  of  the  joint  and  sawn 
off.  The  ulna  should  first  be  divided  at  the 
level  of  the  coronoid  process,  leaving  the 
base  of  the  process  when  possible  ;  then  the 
head  of  the  radius  is  cut  off,  and  lastly 
the  humerus  sawn  through  just  above  the 
condyles.  Or,  many  surgeons  prefer  to 
remove  only  the  olecranon  process,  thus 
gaining  ready  access  to  the  interior  of  the 
joint.  The  lateral  ligaments  are  then 
divided,  the  coronoid  process  and  head  of 
the  radius  sawn  at  the  same  level,  and 
lastly  the  condyles  removed  through  the 
supra-condyloid  fossae. 

The  wound  should  then  be  sewn  to¬ 
gether  excepting  where  a  drainage-tube  is 
inserted,  dry  antiseptic  dressings  applied, 
and  the  limb  placed  upon  an  internal 
angular  splint,  or  in  the  straight  position 
on  a  pillow. 

In  the  subperiosteal  method,  the  bones 
having  been  freely  exposed,  the  periosteum, 
with  the  attached  tendons,  is  carefully 
separated  with  raspatories  from  the  portion 
to  be  removed.  The  ulna  is  treated  first, 
then  the  radius,  and  lastly  the  end  of  the 
humerus.  There  is  nothing,  however,  to 
show  that  the  results  of  this  tedious  pro¬ 
ceeding  are  in  any  way  superior  to  those 
obtained  by  the  ordinary  method  ;  while,  on 
the  other  hand,  there  are  cases  on  record 
which  prove  that  the  reproduction  of  bone 
after  the  subperiosteal  operation  may  be  a 
distinct  disadvantage,  by  interfering  with 
the  freedom  of  movement  in  the  new 
joint. 

Seeing  that  fibrous  union  is  desired  after 
excision  of  the  elbow,  a  good  deal  of  bone 
may  be  removed  without  interfering  with 
eventual  success ;  but  the  amount  indicated 
above  is  that  which  is  followed  by  the  most 
satisfactory  result,  and  is  usually  found  to 
include  the  whole  of  the  disease.  If  less  is 
removed  the  movement  obtained  is  apt  to 
be  limited  ;  while,  if  more  is  taken  away, 
the  process  of  repair  is  less  perfect,  and 
a  much  longer  time  elapses  before  the 
muscles  shorten  sufficiently  to  act  efficiently 
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upon  the  forearm.  Nevertheless,  if  the 
hones  be  extensively  diseased,  the  surgeon 
may  venture  upon  a  more  free  excision  in 
this  than  in  most  other  joints;  and  the 
writer  has  seen  what  seemed,  for  several 
months,  to  be  a  flail-like  union  after  exci¬ 
sion  eventually  result  in  a  perfectly  efficient 
joint,  with  a  limb  as  useful  as  that  of  the 
opposite  side.  It  is  well,  therefore,  to  have 
patience  with  such  cases,  giving  time  for 
the  muscular  shortening  to  draw  the  bones 
together ;  and,  should  the  disease  recur, 
even  to  perform  a  re -excision  rather  than 
sacrifice  the  arm. 

In  the  after-treatment  of  excision  of  the 
elbow  the  limb  should  be  kept  at  rest  till 
the  wound  is  healed  or  nearly  so ;  but  at 
the  end  of  three  or  four  weeks  it  is  well  in 
most  cases  to  begin  passive  movement. 
When  more  bone  than  usual  has  been 
removed,  it  is  of  course  desirable  to  main¬ 
tain  rest  for  a  longer  period.  The  patient 
need  not  be  kept  in  bed  after  the  first  week 
or  two.  The  results  of  excision  of  the 
elbow  are  usually  most  satisfactory,  an  ex¬ 
cellent  false-joint  being  formed  and  very 
perfect  movement  obtained. 

Excision  of  the  Hip-joint.  See  Hip- 
disease. 

Excision  of  the  Knee. — Excision  of  the 
knee-joint  is  performed  chiefly  for  chronic 
suppuration  or  pulpy  degeneration  of  the 
synovial  membrane,  caries  of  the  joint- 
surfaces,  or  chronic  articular  ostitis.  It  is 
also  occasionally  required  in  cases  in  which 
ankylosis  has  been  allowed  to  occur,  with 
the  limb  in  a  flexed  position. 

For  injury,  the  operation  is  seldom 
practised.  In  the  gunshot  wounds  of  mili¬ 
tary  practice  the  condition  of  the  limb  and 
the  environment  of  the  patient  are  seldom 
such  as  are  necessary  for  a  satisfactory  re¬ 
covery  from  excision  of  the  knee ;  and  in 
civil  practice  very  few  injuries  of  the  joint 
are  met  with  which,  if  they  are  of  sufficient 
severity  to  call  for  operation,  are  not  also 
too  extensive  to  allow  of  successful  excision. 
Primary  excision  of  the  knee,  it  must  be 
remembered,  is  a  very  severe  operation,  re¬ 
quiring  much  greater  reparative  power 
than  amputation,  and  only  applicable,  even 
when  the  local  conditions  are  suitable,  to  the 
young  and  healthy. 

For  chronic  disease,  however,  when 
limited  chiefly  to  the  synovial  membrane, 
or  affecting  the  bones  only  to  a  superficial 
extent,  excision  of  the  knee  may  often  be 
advantageously  preferred  to  amputation  in 
young  subjects,  as  a  means  of  preserving 
a  limb  which,  though  ankylosed,  may  yet 
be  very  useful  both  for  progression  and  sup¬ 


port.  Here  again,  however,  it  must  be  borne 
in  mind  that  the  operation  is  one  of  con¬ 
siderably  greater  severity  than  amputation, 
and  requiring  for  its  success  a  much  greater 
amount  of  reparative  power  and  a  much 
longer  period  of  careful  after-treatment. 
The  operation  is  therefore  not  suitable  in 
persons  past  middle  age,  and  seldom  in 
those  past  youth ;  nor  in  those  whose 
health  has  been  exhausted  by  prolonged 
suppuration  or  pain  ;  nor  in  cases  of  serious 
visceral  disease,  as  tuberculosis  or  amyloid 
degeneration.  Nor  should  it  be  attempted 
in  any  acute  disease. 

Operation. — -This  consists  in  freely  lay¬ 
ing  open  the  joint  at  the  front  and  sides, 
dividing  the  ligaments,  and  exposing  the 
articular  surfaces  of  the  bones,  so  that  a 
slice  can  be  sawn  off  the  femur  and  tibia, 
leaving  two  even  surfaces  of  healthy  bone 
to  become  ankylosed,  with  the  limb  in  a 
straight  position. 

The  most  convenient  incision  is  one 
commencing  over  the  posterior  part  of  one 
condyle,  and  extending  in  a  curved  direction 
across  the  front  of  the  joint  below  the  patella, 
to  a  corresponding  point  over  the  other 
condyle.  This  should  divide  the  integu¬ 
ment  only,  which  should  be  dissected  back 
from  the  patella  and  the  front  of  the  joint. 
The  joint  should  then  be  freely  opened  by 
dividing  the  ligamentum  patellae  and  the 
lateral  ligaments,  while  an  assistant  forcibly 
flexes  the  limb  and  thrusts  the  bones  up¬ 
wards  out  of  the  wound.  The  knife  is  then 
to  be  carried  round  the  femur  at  the  level 
at  which  the  bone  is  to  be  divided,  the 
blade  being  kept  close  to  the  bone  and 
guided  by  the  finger,  and  a  slice  of  the  bone 
is  to  be  sawn  off.  The  bone  is  to  be  sawn 
from  before  backwards  and  at  right  angles 
to  the  long  axis  of  the  shaft ;  and  not  more 
than  about  half  the  cartilaginous  surface  is 
to  be  removed,  or  the  epiphysis  would  be 
encroached  upon.  The  head  of  the  tibia  is 
then  similarly  cleared,  so  as  to  allow  of  its 
articular  surface  being  sawn  off  just  below 
the  cartilage,  the  section  also  being  kept 
carefully  at  a  right  angle  with  the  shaft  of 
the  bone. 

In  using  the  knife  or  saw  towards  the 
posterior  part  of  the  joint,  care  must  of 
course  be  taken  to  avoid  injury  to  the  pop¬ 
liteal  artery,  which  is  only  separated  from 
the  bone  by  a  small  quantity  of  loose  cellu¬ 
lar  tissue ;  the  best  protection  against  in¬ 
jury  of  the  vessel  being  to  have  the  bones 
thrust  well  upwards  out  of  the  wound. 
An  ordinary  amputation-saw  may  be  used, 
and  the  bones  be  steadied  by  the  lion- 
forceps.  The  patella  is  then  removed  and 
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the  diseased  synovial  membrane  dissected 
or  scraped  away ;  after  which  the  bones 
are  to  be  carefully  adjusted  with  the  cut 
surfaces  in  even  apposition,  the  soft  parts 
brought  together  by  sutures,  a  drainage-tube 
inserted,  and  the  limb  bandaged  to  an  ap¬ 
propriate  splint.  All  this  should  be  done, 
and  the  patient  placed  in  bed  with  the  limb 
suitably  supported  and  fixed,  before  the 
anaesthetic  is  discontinued. 

The  operation  has  been  variously  modi¬ 
fied  from  the  description  here  given.  The 
transverse  incision  may  be  altered  to  two 
lateral  ones  joined  by  a  third  across  the 
front  of  the  joint,  or  a  long  semilunar  flap 
may  be  turned  back  from  the  front  of  the 
joint ;  or  again,  the  operation  has  been 
completed  through  the  lateral  incisions 
alone,  the  patella,  with  the  attachment  of 
the  quadriceps,  being  left  intact  (Jones  of 
Jersey).  Another  method  is  to  saw  through 
the  patella  transversely,  and  turn  each  half 
of  the  bone  up  or  down  with  the  adjacent 
soft  parts ;  the  operation  being  then  com¬ 
pleted  in  the  usual  manner,  the  cut  surfaces 
of  the  patella  are  sutured  together,  the  in¬ 
teguments  adjusted,  and  the  bone  left  in 
position  (Golding-Bird).  The  writer  be¬ 
lieves,  however,  that  in  the  majority  of  cases 
it  is  better  to  remove  the  patella. 

Whatever  method  is  adopted,  the  opera¬ 
tion  should  be  performed  with  antiseptic 
precautions,  and  every  care  taken  to  main- 
tarn  the  bones  in  accurate  apposition  and 
at  perfect  rest,  so  that  firm  bony  union  may 
be  obtained.  A  variety  of  splints  has  been 
invented  for  application  after  excision  of 
the  knee.  That  most  commonly  in  use  is  a 
metal  splint  with  foot-piece  for  the  back  of 
the  limb,  to  which  can  be  fixed  a  bracketed 
side  splint.  A  short  anterior  splint  for  the 
thigh  is  also  sometimes  a  useful  addition. 
Or  the  limb  may  be  put  up  in  a  paraffine 
or  gypsum  bandage,  enclosing  a  posterior 
light  wooden  splint  and  an  anterior  suspen¬ 
sion  rod.  The  splint  and  dressings  should 
be  so  arranged,  that  the  wound  can  receive 
the  necessary  attention  without  disturbance 
to  the  position  of  the  limb. 

The  operation  is  a  severe  one,  and  is 
usually  attended  with  considerable  shock ; 
so  that  in  young  and  irritable  subjects  the 
free  administration  of  opium  is  often  de¬ 
sirable  for  a  few  days  afterwards.  The 
reparative  powers  must  be  assisted  by  a 
liberal  diet,  as  much  fresh  air  and  sunlight 
as  posssible,  and,  if  needful,  tonics  and 
stimulants.  In  successful  cases  bony 
ankylosis  occurs,  but  is  not  usually  firm 
till  about  six  months  have  elapsed.  When 
the  use  of  the  limb  is  resumed,  a  leather 


splint  strengthened  by  light  metal  plates 
at  the  back  and  sides  must  be  worn  for 
support,  and  an  addition  must  be  made  to 
the  sole  of  the  boot  to  compensate  for  the 
shortening. 

Excision  of  the  Shoulder.  —  This 
operation  is  practised  chiefly  for  chronic 
joint -disease,  but  may  also  be  applicable 
to  some  cases  of  severe  injury  of  the  joint, 
such  as  gunshot  wounds  and  compound 
fractures. 

In  injuries  opening  the  shoulder-joint 
and  involving  severe  comminution  of  the 
bones,  it  may  be  possible  to  remove  loose 
fragments  without  sacrificing  the  entire 
head  of  the  humerus  ;  and  it  must  be  borne 
in  mind  in  the  treatment  of  such  cases,  that 
ankylosis  of  the  shoulder  leaves  a  more 
useful  limb  than  usually  results  after  ex¬ 
cision  of  this  joint.  Nevertheless,  in  gun¬ 
shot  wounds  and  compound  dislocations, 
if  the  head  of  the  humerus  be  severely 
crushed,  the  complete  excision  of  the  in¬ 
jured  portion  of  bone  may  save  a  long 
period  of  suppuration  and  separation  of 
necrosing  fragments. 

For  disease  of  the  shoulder-joint,  the  re¬ 
moval  of  the  head  of  the  humerus  is  usually 
all  that  is  needful,  for  the  glenoid  cavity  is 
often  only  superficially  affected,  and  may 
be  treated  by  scraping,  or  left  untouched. 
The  condition  for  which  the  operation  is 
most  commonly  performed  is  chronic  sup¬ 
puration  of  the  joint,  with  ulceration  of  the 
cartilages  and  caries  of  the  articular  sur¬ 
face  of  the  humerus,  which  has  originated 
either  in  degenerative  synovitis  or  in  chronic 
articular  ostitis. 

Operation. — In  ordinary  cases,  the  joint 
can  be  conveniently  exposed  by  a  long 
straight  incision,  starting  from  the  point  of 
the  acromion  process  (or,  as  preferred  by 
some  operators,  close  to  the-  outer  side  of 
the  coracoid  process),  and  passing  down¬ 
wards  over  the  head  of  the  bone  and  a  few 
inches  along  the  shaft.  The  knife  should 
pass  directly  down  to  the  bone,  and  the 
soft  parts,  including  the  long  tendon  of  the 
biceps,  being  held  aside  with  retractors,  the 
humerus  should  be  rotated  first  outwards 
and  then  inwards  to  allow  of  the  division 
of  the  muscles  attached  to  the  two  tubero¬ 
sities.  This  having  been  done,  the  head 
of  the  bone  can  be  protruded  through  the 
wound  and  removed  by  the  saw  to  what¬ 
ever  extent  seems  necessary,  usually  below 
the  tuberosities. 

The  articular  surface  of  the  scapula  should 
then  be  examined,  and,  if  deeply  diseased, 
may  be  removed  by  a  narrow-bladed  saw, 
such  as  is  used  for  dividing  the  neck  of  the 
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femur,  or  by  strong  cutting-forceps.  This, 
however,  should  be  avoided  if  possible  and 
is  seldom  needful,  for  the  disease  is  mostly 
confined  to  the  headmf  the  humerus ;  but 
any  granulation-tissue  or  diseased  synovial 
membrane  adhering  to  the  glenoid  cavity 
should  be  scraped  away  with  a  Yolkmann’s 
spoon.  In  this,  as  in  other  excisions,  a  con¬ 
venient  protection  to  the  soft  parts  when 
the  bone  is  being  sawn,  is  a  strong  curved 
steel  director,  made  for  the  purpose,  which 
is  passed  under  the  bone  to  be  divided,  and 
then  turned,  by  means  of  a  hinged  handle, 
with  its  groove  upwards  towards  the  saw. 

If,  however,  the  head  of  the  humerus 
be  much  enlarged,  or  there  be  abscesses  or 
sinuses  which  require  to  be  laid  open,  the 
first  incision  may  be  modified  accordingly. 
For  instance,  a  semilunar  flap  may  be  cut 
through  the  deltoid  over  the  outer  aspect 
of  the  joint,  and  the  operation  completed 
by  the  division  of  the  muscles  attached  to 
the  tuberosities,  and  the  removal  of  the 
head  of  the  bone  in  the  manner  described 
above.  Or  the  joint  may  be  opened  pos¬ 
teriorly  by  an  incision,  starting  from  just 
behind  the  acromion  and  curving  down¬ 
wards  and  outwards,  but  stopping  short  of 
the  bicipital  groove  and  its  tendon,  which 
latter  may  be  preserved  if  entire,  as  it  sel¬ 
dom  is  in  cases  of  disease. 

For  the  subperiosteal  method  as  prac¬ 
tised  by  M.  Ollier,  a  longitudinal  incision 
is  made  down  to  the  bone  through  the  an¬ 
terior  part  of  the  deltoid,  a  little  behind  the 
cephalic  vein.  The  periosteum,  with  the  ten¬ 
dons  and  other  soft  parts,  is  then  separated 
from  the  bone  by  raspatories  as  low  down 
as  the  section  is  intended  to  be  made  ;  the 
bone  is  then  protruded  from  the  wound  and 
sawn  through. 

The  divided  vessels  having  been  secured, 
and  the  wound  rendered  aseptic,  a  drain¬ 
age  tube  should  be  inserted  and  the  wound 
closed  by  sutures  except  at  its  most  de¬ 
pendent  part.  After  the  dressings  have 
been  applied,  a  pad  should  be  fixed  in  the 
axilla  to  prevent  inward  displacement  of 
the  bone  ;  and  when  the  patient  is  up,  the 
arm  must  be  supported  in  a  sling.  In  suc¬ 
cessful  cases  a  very  useful  arm  is  left,  most 
of  the  movements  excepting  abduction 
being  fairly  performed.  The  arm  cannot 
be  raised  above  a  right  angle  to  the  trunk, 
but  the  deltoid  often  regains  considerable 
power  of  lifting  it  from  the  side. 

Excision  of  the  Wrist-joint. — This 
operation  consists  in  the  removal  of  the 
articular  surface  of  the  radius  and  ulna,  the 
carpal  bones,  and  the  carpal  ends  of  the 
metacarpal  bones  ;  and  is  practised  in  cases 


of  caries  and  suppuration  of  those  joints. 
The  instances,  however,  to  which  this 
operation  is  applicable  are  not  very  numer¬ 
ous,  for,  in  the  majority  of  cases  of  extensive 
disease  of  the  carpus,  the  soft  parts  are  so 
immediately  damaged,  the  tendons  so  matted 
together  or  destroyed,  and  the  suppuration 
so  diffused,  that  there  is  no  prospect  of  ob¬ 
taining  a  useful  hand.  Nevertheless,  con¬ 
sidering  the  importance  of  preserving,  if 
possible,  even  a  somewhat  disabled  hand,  it 
is  worth  while  to  attempt  the  operation 
whenever  there  seems  a  reasonable  proba¬ 
bility  of  success ;  and  especially  as  the  re¬ 
sults  obtained  by  the  method  of  operating 
introduced  by  Sir  Joseph  Lister  are  in  suc¬ 
cessful  cases  very  satisfactory.  The  opera¬ 
tion  is  a  tedious  and  somewhat  severe  one, 
requiring  a  long  period  of  subsequent  re¬ 
pair,  and  its  success  will  depend  very  much 
upon  careful  and  constant  attention  to  the 
after-treatment. 

The  method  of  Professor  Lister  is  as 
follows  : — An  Esmarch’s  bandage  having 
been  applied,  lateral  incisions  are  made  in 
such  a  manner  as  to  allow  of  the  removal 
of  the  bones  with  as  little  injury  of  the 
tendons  as  possible. 

The  incision  on  the  radial  side  com¬ 
mences  on  the  dorsal  aspect  of  the  radius, 
on  a  level  with  the  base  of  the  styloid  pro¬ 
cess  ;  thence  it  passes  towards  the  inner 
side  of  the  metacarpo-phalangeal  joint  of 
the  thumb,  running  parallel  and  internal  to 
the  tendon  of  the  extensor  secundi  internodii 
pollicis  ;  but,  on  reaching  the  radial  border 
of  the  metacarpal  bone  of  the  index  finger, 
it  diverges  at  an  obtuse  angle,  and  is  con¬ 
tinued  downwards  along  the  border  of  that 
bone  for  half  its  length.  In  this  way  the  in¬ 
cision  avoids  on  the  inner  side  the  extensor 
of  the  index  finger,  and  on  the  outer  side 
the  radial  artery  and  the  extensor  of  the 
thumb. 

The  soft  parts  on  the  radial  side  are  next 
carefully  detached,  and  the  tendons  of  the 
extensor  carpi  radialis  longior  and  brevior 
divided  at  their  insertions.  These,  together 
with  the  extensor  secundi  and  the  radial 
artery,  are  then  pushed  towards  the  radial 
side  and  the  outer  bones  of  the  carpus  ex¬ 
posed.  The  connections  of  the  trapezium 
with  the  adjacent  bones  are  then  severed 
with  the  cutting  forceps,  and  the  soft  parts 
on  the  ulnar  side  of  the  incision  raised  from 
the  carpus  as  far  as  convenient.  The 
ulnar  incision  is  next  made  along  the  sub¬ 
cutaneous  margin  of  the  bone,  extending 
from  two  inches  above  the  styloid  process 
downwards,  between  the  tendons  of  the  ex¬ 
tensor  and  flexor  carpi  ulnaris,  as  far  as  the 
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middle  of  the  fifth  metacarpal  bone.  The 
tissues  on  the  dorsum  are  then  raised 
through  this  incision,  and  the  tendon  of  the 
extensor  carpi  ulnaris  is  cut  close  to  its  in¬ 
sertion  into  the  fifth  metacarpal  bone.  The 
extensor  tendons  of  the  fingers  are  next 
raised  from  the  carpus,  but  not  divided,  and 
the  dorsal  and  internal  lateral  ligaments  of 
the  wrist  divided.  The  anterior  surface  of 
the  ulna  is  now  cleared  by  dissecting  close 
to  the  bone,  the  pisiform  bone  with  the  ten¬ 
don  of  the  flexor  carpi  ulnaris  being  sepa¬ 
rated  from  the  rest  of  the  carpus,  and  the 
hooked  process  of  the  unciform  bone  cut  off 
with  the  bone -forceps.  The  flexor  tendons 
having  thus  been  raised,  the  anterior  liga¬ 
ments  are  divided  and  the  carpal  bones 
extracted  with  sequestrum  forceps.  The 
articular  surfaces  of  the  ulna  and  radius  are 
next  sawn  off,  the  bones  being  pushed  out 
of  the  lateral  wounds,  and  then  the  bases  of 
the  metacarpal  bones  are  removed  by  the 
cutting  pliers. 

The  trapezium  is  now  dissected  out,  care 
being  taken  to  avoid  injury  to  the  radial 
artery  and  the  tendon  of  the  flexor  carpi 
radialis ;  and  then  the  metacarpal  bone  of 
the  thumb  is  pushed  up  and  its  articular 
surface  cut  off.  Lastly,  the  cartilaginous 
surface  of  the  pisiform  bone  is  removed, 
the  rest  of  the  bone,  if  healthy,  being  left, 
as  well  as  the  hooked  process  of  the  unci¬ 
form. 

During  the  after-treatment,  besides  at¬ 
tention  to  free  drainage  of  the  wound,  it  is 
most  important  to  keep  up  passive  move¬ 
ment  of  the  fingers,  to  prevent  the  stiffness 
which  would  otherwise  ensue.  Before  the 
commencement  of  the  operation,  and  while 
the  patient  is  under  an  anaesthetic,  the  ad¬ 
hesions  of  the  tendons  which  are  usually 
present  should  be  broken  down  as  far  as 
possible.  Systematic  passive  movement 
of  each  joint  of  the  fingers  should  be  com¬ 
menced  within  a  few  days  of  the  operation. 

Sir  Joseph  Lister  advises  the  use  of  a 
splint  with  a  wedge  of  cork  to  raise  the 
palm  of  the  hand,  so  that  the  fingers  can  be 
exercised  without  removing  the  splint.  As 
the  parts  consolidate,  the  wrist  also  should 
be  moved  and  voluntary  motion  be  en¬ 
couraged  ;  and  when  the  wounds  have  healed, 
an  elastic  bandage  may  be  worn  for  a  term 
to  give  support  to  the  wrist. 

J.  Warrington  Harvard. 

JOINTS,  Wounds  of. — A  wound  of  a 
joint  may  have  a  direct  communication 
with  the  surface  of  the  body,  and  be  in  this 
way  exposed  to  contamination  by  particles 
floating  in  the  atmosphere  ;  or  it  may  be 


subcutaneous,  and  thus  protected  from  ex¬ 
ternal  influence.  Between  these  two  classes 
of  injury  there  is  a  very  marked  distinction 
— one  which  the  older  surgeons  did  not 
fail  to  recognise,  though  they  attributed 
the  serious  results  of  an  exposed  wound  to 
the  influence  of  the  air  itself,  and  not  to  the 
ferment-causing  particles  with  which  an 
impure  atmosphere  is  loaded.  A  disloca¬ 
tion  is  perhaps  as  good  an  illustration  of  a 
subcutaneous  wound  of  a  joint  as  can  be 
given  ;  for  when  this  form  of  injury  is  com¬ 
plete,  it  often  happens  that  every  ligament 
of  the  joint  is  ruptured,  the  articular  sur¬ 
faces  are  displaced  and  lie  in  contact  with 
structures  with  which  they  have  no  natural 
affinities,  the  synovial  membrane  is  torn 
and  bleeding,  the  muscles  in  the  neighbour¬ 
hood  are  lacerated,  tendons  displaced,  and 
vessels  and  nerves  often  seriously  damaged. 
Yet,  after  all  this  disturbance  of  a  joint  and 
its  environment,  it  often  happens  that,  fol¬ 
lowing  reduction,  no  acute  inflammation 
occurs,  there  is  no  general  rise  of  tempera¬ 
ture,  and  the  severed  parts  reimite  and 
readapt  themselves  to  their  normal  func¬ 
tions  in  a  marvellously  short  space  of  time. 

Very  different  is  the  result  when  some 
small  instrument  has  penetrated  a  joint, 
and  exposed  the  surface  of  the  delicate 
synovial  membrane  to  the  influence  of  a 
ferment-exciting  or  putrescent  material. 
We  then  have  developed  all  the  symptoms 
usually  described  under  the  term  acute 
traumatic  arthritis,  but,  perhaps,  more 
correctly  named  septic  arthritis.  A  severe 
sickening  pain  is  experienced  by  the  patient, 
and  the  joint  rapidly  becomes  swollen  and, 
later,  red.  After  some  horns,  when  the 
joint  has  become  distended  with  fluid,  the 
pain  becomes  acute  and  throbbing  in  cha¬ 
racter,  and  severe  constitutional  symptoms 
begin  to  manifest  themselves.  The  tem¬ 
perature  rises  rapidly,  and  the  patient  be¬ 
comes  restless  and  anxious.  He  loses  ap¬ 
petite  and  may  vomit  his  food ;  his  tongue 
becomes  furred,  his  pulse  rapid,  and  his 
urine  scanty  and  high-coloured.  If  the 
communication  with  the  joint  remain  pa¬ 
tent,  the  clear  viscid  synovia,  which  at  first 
escapes,  is  followed  by  a  more  watery  fluid 
accompanied  by  flakes  of  lymph,  then  by 
sero-pus,  and  later  by  pus.  When  pus  is 
present  in  the  joint  the  skin  over  it  becomes 
oedematous  and  of  a  more  dusky  red,  and 
the  superficial  veins  become  distended. 
Rigors,  followed  by  a  temperature  of  103°  to 
105°  F.,  and  then  profuse  perspiration,  may 
also  occur,  and  the  patient  is  in  the  greatest 
danger  from  general  septicaemia.  If  relief 
be  not  given  by  free  incisions,  the  distended 
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capsule  yields  at  its  weakest  points,  and  the 
pus  burrows  among  the  muscles  and  in  the 
cellular  tissue  around  the  joint,  tending  to 
make  its  way  towards  the  surface.  Should 
the  patient  escape  death  from  general  pyae¬ 
mia,  he  will  he  exposed  for  many  months 
to  the  exhausting  influence  of  prolonged 
suppuration  and  its  accompanying  dangers, 
and  at  last  may  recover  with  an  ankylosed 
joint. 

The  pathological  changes  which  take 
place  in  a  joint  thus  injured  are  first  evi¬ 
dent  in  the  synovial  membrane,  which  be¬ 
comes  injected  and  red,  whilst  its  fringes 
are  swollen  and  turgid;  its  surface  soon 
loses  lustre,  and  its  cavity  becomes  filled 
with  a  watery,  opalescent  fluid  containing 
lymph-flakes,  leucocytes,  and  bacteria. 
The  further  progress  of  the  inflammation 
is  characterised  by  the  rapid  growth  and 
intense  vascularity  of  the  synovial  mem¬ 
brane,  which  brings  it  into  strong  contrast 
with  the  slow-growing  oedematous  granula¬ 
tions  present  in  pulpy  disease.  Under  its 
influence  the  cartilaginous  surfaces  become 
quickly  destroyed,  leaving  at  first,  here  and 
there,  isolated  portions  of  apparently  healthy 
cartilage.  The  granulations  developed  in 
the  joint  in  the  later  stages  may  be  coated 
with  a  greyish  lymph,  giving  them  a  sloughy 
appearance,  and  the  interior  of  the  joint 
is  then  bathed  with  pus.  The  ligaments, 
as  the  result  of  the  inflammation,  become 
softened  and,  under  the  influence  of  the 
muscles,  may  give  way  and  allow  of  dis¬ 
location.  The  cartilage  is  also  in  part  re¬ 
moved  by  granulations  springing  up  from 
the  bone.  For  a  time  the  joint  may  be  an 
abscess-cavity  lined  throughout  with  gra¬ 
nulations  ;  then  these  meet,  interlace,  and 
unite,  becoming  converted  first  into  fibrous 
tissue,  then  into  bone,  as  a  result  of  wdiich 
process  ankylosis  is  effected. 

N  ot  every  open  wound  of  a  j  oint  is  followed 
by  the  acute  septic  inflammation  described, 
and  the  milder  type  of  inflammation  which 
frequently  occurs  bears  some  relation  to  the 
nature  of  the  wound  inflicted,  but  depends 
mainly  upon  the  absence  of  infection  by 
impurities  in  the  air  or  on  the  penetrating 
instrument.  It  has  long  been  known  that  a 
clean  incised  wound  may  be  made  into  the 
knee-joint  for  the  purpose  of  removing  a 
loose  cartilage,  and  that,  with  care,  primary 
union  may  be  obtained  and  little  or  no 
synovitis  follow.  An  even  severer  test  is 
the  operation  devised  by  Ogston  for  knock- 
knee,  wherein  a  narrow  saw  is  introduced 
into  the  knee-joint  and  the  internal  condyle 
sawn  off.  The  joint  becomes  a  receptacle 
for  blood  and  bone-dust,  yet  rarely  inflames 


severely  as  a  consequence.  The  writer  has 
sawn  off  the  internal  condyle  of  both  knees 
of  a  patient  on  the  same  day,  and  the  tem¬ 
perature  during  repair  has  not  risen  above 
100°  F.  The  free  incision  of  the  knee-joint, 
made  for  the  purpose  of  wiring  a  fractured 
patella,  may  be  also  cited  in  illustration  of 
the  difference  between  an  aseptic  and  septic 
wound  of  a  large  joint.  Lacerated  and 
bullet  wounds  of  joints  are  among  the  most 
serious,  inasmuch  as  primary  union  in 
these  cases  is  almost  impossible,  and  sup¬ 
puration  or  sloughing  of  the  skin-edges 
will  almost  certainly  convey  septic  matter 
to  the  interior  of  the  joint.  The  addition 
of  splintered  fractures,  which  often  com¬ 
plicate  gunshot  injuries,  renders  these  even 
more  dangerous  and  difficult  to  treat. 

A  large  wound  of  a  joint  is  not  neces¬ 
sarily  more  grave  than  a  smaller  one,  even 
when  primary  union  cannot  be  obtained; 
for  a  wound  of  considerable  extent  allows 
of  freer  drainage,  which  is  one  of  the  most 
important  considerations  should  acute  in¬ 
flammation  follow.  When  acute  traumatic 
arthritis  has  set  in,  the  size  of  the  joint 
will  be  found  to  bear  a  definite  relation  to 
the  amount  of  constitutional  disturbance 
excited ;  and  when  prolonged  suppuration 
results,  childhood  or  youth  will  bear  the 
strain  better  than  adult  life  or  old  age. 

The  diagnosis  of  a  wound  of  a  joint 
may  be  made  by  noting  the  escape  of  viscid 
synovial  fluid,  by  the  exposure  of  articular 
cartilage,  or  by  the  depth  to  which  a  wound 
over  a  joint  is  found  to  penetrate.  The 
first  sign  alone  is  usually  sufficient,  but  a 
wound  of  a  bursa  in  the  vicinity  may  lead 
to  error,  as  when  the  ligamentum  patellae 
is  partially  divided  and  the  bursa  behind  it 
opened.  Exposure  of  cartilage  requires  no 
comment ;  but  the  advisability  of  probing 
a  wound  to  ascertain  if  it  has  penetrated 
the  capsule  is  at  least  doubtful,  and  should 
be  performed  with  great  caution.  It  cannot 
be  too  strongly  insisted  upon  that  the  probe 
should  be  disinfected  before  being  used, 
and,  in  the  presence  of  bad  air,  when  no 
spray  is  at  hand,  it  may  be  well  to  drop 
some  disinfectant  fluid  from  a  sponge  over 
the  wound  during  the  probing,  to  sterilise 
any  air  which  may  tend  to  enter.  If  the 
wound  be  large  and  it  be  a  question  of 
foreign  body  or  splintered  bone,  the  finger, 
first  dipped  in  some  disinfectant  fluid,  is  a 
far  better  instrument  for  determining  the 
nature  of  the  injury  than  any  probe. 

Tlie  treatment  of  wounds  of  joints  de¬ 
pends  largely  upon  their  character  and 
extent,  but,  in  every  case,  it  may  be  insisted 
upon  that  complete  fixation  and  rest  upon 
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a  splint  are  among  the  most  essential  pro¬ 
visions  for  favouring  recovery.  The  form 
of  splint  employed  will  vary  with  the 
practice  of  the  surgeon,  and  in  simple  cases 
will  matter  little  ;  but  the  writer  is  strongly 
of  opinion  that  the  splint,  padding,  and 
bandages  should  be  so  arranged  that,  in  the 
event  of  suppuration,  no  change  need  be 
made.  It  is  well,  therefore,  to  fix  the  limb 
from  the  first  upon  a  metal  splint  lined 
with  waxed  lint  and  secured  with  waxed 
bandages,  that  in  the  event  of  suppuration 
they  may  not  he  soaked  with  discharge,  and 
thus  become  a  hot-bed  of  decomposition. 
A  small,  clean,  incised  wound  will  often 
heal  immediately  under  a  pad  of  lint  dipped 
in  the  old-fashioned  antiseptic — compound 
tincture  of  benzoin.  It  is  advisable,  when 
trusting  to  simple  remedies,  to  place  over  the 
joint  an  ice-bag  or  a  Leiter’s  coil  to  lessen 
the  tendency  to  inflammation.  An  incision 
of  larger  size  may  be  brought  together  by 
fine  wire  stitches,  and  a  piece  of  green  pro¬ 
tective  and  carbolised  gauze  dressings  may 
he  applied  over  the  wound  ;  these  can  be 
removed  at  any  time  under  the  spray,  for 
the  purpose  of  taking  out  stitches  or  se¬ 
curing  drainage.  Should  the  wound  be 
soiled  at  all  with  dirt,  the  greatest  care 
should  be  taken  in  cleansing  it  with  an 
antiseptic  lotion,  and  in  gently  syringing 
away  any  adherent  particles.  The  wound 
in  this  case  should  only  he  closed  at  the 
upper  part,  the  lower  being  left  open  for 
drainage,  and  antiseptic  dressings  should  be 
employed.  "When  it  is  clear  that  the  joint 
has  been  exposed  to  contamination  through 
a  lacerated  or  contused  woimd  of  consider¬ 
able  extent,  some  more  thorough  means 
should  he  resorted  to  for  allaying,  as  much 
as  possible,  the  inflammation  which  may 
be  anticipated.  The  joint  should  be  tho¬ 
roughly  syringed  out  with  a  five  per  cent, 
solution  of  carbolic  lotion,  and  counter¬ 
openings  should  be  made  at  the  most  de¬ 
pendent  spot  on  either  side  of  the  joint  for 
the  insertion  of  drainage-tubes.  The  whole 
should  then  be  covered  with  antiseptic 
dressings,  which  should  be  reapplied  every 
day,  or  whenever  the  discharge  may  have 
soaked  through  them.  The  drainage-tubes 
may  often  be  removed  in  five  or  six  days, 
but,  if  the  discharge  be  profuse,  they  should 
be  retained  until  it  lessens.  In  any  case, 
where  acute  suppuration  with  high  fever 
follows  a  wound  of  a  joint,  free  and  de¬ 
pendent  incisions  should  be  made  to  allow 
of  the  escape  of  pus. 

There  are  other  cases  of  wounds  of  joints 
where  the  surgeon  cannot  hope  to  save 
the  articulation,  and  in  which  he  will  have 


to  decide  between  excision  and  amputation. 
Extensive  laceration  of  the  soft  parts  around 
an  open  joint  will  generally  call  for  am¬ 
putation,  but  the  age  of  the  patient  has  a 
strong  determining  influence  in  many  cases 
where  excision  is  practicable.  It  must  be 
here  remarked,  that  excisions  for  injuries 
of  joints  do  not  run  the  same  even  course 
towards  recovery  that  excisions  for  disease 
may  be  expected  to  follow,  and  this  is 
mainly  due  to  the  lacerated  and  bruised 
tissues  having  already  become  contaminated 
with  living  organisms.  Hence  a  good  deal 
of  suppuration  is  apt  to  follow,  and  the 
surgeon  has  a  difficulty  in  keeping  the 
wounds  sweet.  To  expose  an  old  person  to 
this  exhausting  process  can  never  be  ad¬ 
visable,  and,  therefore,  after  the  middle 
period  of  life,  there  are  few  cases  in  which 
excision  can  be  adopted  in  preference  to 
amputation.  How  far  fractures  compli¬ 
cating  the  wound  will  weigh  on  the  side  of 
amputation  or  excision,  may  sometimes  be 
decided  by  the  position  of  the  joint.  Thus, 
at  the  knee,  should  there  be  much  com¬ 
minution,  after  the  removal  of  the  frasf- 
ments  it  may  be  impossible  to  adapt  the 
ends  of  bone  so  as  to  obtain  the  necessary 
ankylosis  ;  whereas  at  the  elbow  the  usual 
treatment  after  excision  is  directed  towards 
the  avoidance  of  ankylosis,  and  great  sacri¬ 
fices  of  bone  may  be  made  to  save  the  hand, 
even  though  the  arm  remain  a  flail. 

In  the  general  treatment  of  a  wounded 
joint  there  is  much  that  requires  atten¬ 
tion.  The  diet  during  the  early  inflam¬ 
matory  stages  should  be  light,  nutritious, 
and  unstimulating ;  whilst  in  the  later 
stages  stimulants  may  be  freely  adminis¬ 
tered  and  a  liberal  diet  be  given,  to  support 
the  patient’s  strength  whilst  suppuration 
is  proceeding.  In  the  inflammatory  period 
an  effervescing  saline  mixture  is  of  advan¬ 
tage  to  the  patient,  and  in  the  later  stages 
quinine  and  iron  are  of  service ;  but  opium  is 
the  drug  which  gives  the  patient  most  relief, 
and  is  almost  essential  to  procure  for  him 
the  necessary  rest.  A  hypodermic  injection 
of  a  quarter  or  a  third  of  a  grain  of  morphia 
may  be  given  every  night  till  the  pain  sub¬ 
sides.  Chloral  and  bromide  of  potassium 
may  occasionally  be  used  as  substitutes,  but 
they  are,  as  a  rule,  less  to  be  relied  upon 
than  opium.  ft.  Clement  Lucas. 

JUGULAR  VEIN,  EXTERNAL, 
Venesection  of  the.  See  Venesection. 

JUGULAR  VEINS,  Wounds  of  the, 

may  complicate  homicidal  or  accidental 
injuries  of  the  neck,  or  may  occur  during 
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operations  upon  tumours,  &c.  Those  of  the 
internal  jugular  are  most  important.  They 
may  prove  fatal  from  the  loss  of  blood,  the 
admission  of  air,  or,  at  a  later  stage,  from 
purulent  infection  through  detached  clots. 
Occasionally,  after  passing  a  tenaculum 
through  both  edges  of  a  small  wound  in 
this  vessel,  surgeons  have  successfully  ap¬ 
plied  a  ligature  round  a  portion  only  of  its 
circumference.  But  it  is  better  to  pass  an 
aneurism  needle  beneath  the  vein,  and, 
having  surrounded  it  with  a  double  ligature 
of  silk  or  catgut,  to  tie  one  part  above  and 
the  other  below  the  opening.  There  appears 
to  be  no  danger  from  the  disturbance  of  the 
cerebral  circulation  thus  produced,  and  the 
risk  of  thrombi  being  carried  into  the  cir¬ 
culation  is  very  much  diminished  by  this 
mode  of  treatment.  A  wound  of  the  anterior 
or  external  jugular  vein  usually  requires 
only  the  pressure  of  a  small  pad  ;  but,  if  it 
is  made  during  the  course  of  an  operation, 
it  is  prudent  to  ligature  the  vein  above  and 
below  the  wound.  N.  Davies-Colley. 

JUNKS.— The  junk  proper  consists  of 
a  thin  cushion  measuring,  for  an  adult, 
2G  inches  by  15  inches,  stuffed  moderately 
firmly  with  horsehair,  and,  when  new, 
about  2  inches  thick.  To  prevent  displace¬ 
ment  of  the  stuffing  whilst  in  use,  the 
cushion  must  be  sewn  through  or  ‘  tufted,’ 
to  employ  the  technical  term.  The  cover 
is  best  made  of  ticking.  The  cushion  can 
be  strengthened,  if  necessary,  by  longitu¬ 
dinal  strips  of  cane  sewn  into  the  cover  on 
its  outer  side,  and,  thus  made,  forms  a 
strong  splint  for  the  leg,  especially  useful 
in  military  surgery.  The  apparatus  is 
completed  by  the  cover,  which  consists  of 
a  piece  of  strong  calico  or  cloth  (‘  loom 
linen  sheeting,’  specially  made  in  Dundee 
for  hospital  purposes,  is  the  best  material), 
measuring  26  inches  by  16  inches.  Two 
cylindrical  pieces  of  stick  or  thick  cane, 
22  inches  in  length  and  1  inch  in  diameter, 
are  sewn  into  the  edges  as  in  an  ordinary 
‘wringing’  contrivance.  The  cover  is  re¬ 
tained  in  position  by  two  straps  or  web¬ 
bings,  encircling  the  whole  apparatus. 

The  leg  is  placed  in  the  junk,  the  lower 
end  of  the  cushion  projecting  a  few  inches 
beyond  the  heel ;  the  cover  is  placed  out¬ 
side  the  cushion,  which  is  then  bent  up  into 
the  form  of  a  trough,  when  completed,  by 
buckling  the  straps.  The  foot  usually  re¬ 
quires  some  support.  This  junk  is  well 
adapted  for  the  treatment  of  sprained  ankle, 
fractured  fibula,  fractures  of  the  leg  with 
much  swelling,  or  as  a  fixation  apparatus 
for  ‘  first  treatment  ’  of  fractures,  or  when 


it  is  necessary  to  transport  the  patient.  It 
has  the  disadvantage  of  being  rather  hot, 
and  is  apt  to  get  foul  if  used  for  cases  where 
there  is  much  discharge.  A  pillow  and 
a  piece  of  common  sheeting  make  a  very 
efficient  roll  junk  on  an  emergency. 

The  ordinary  junks  are  merely  flat 
cushions,  measuring  (for  adults)  28  inches 
by  16  inches,  and,  when  newly  stuffed 
with  horsehair,  from  4  inches  to  6  inches 
thick.  They  are  best  covered  with  strong 
ticking  and  should  be  tufted.  These  junks 
are  used  to  keep  limbs  raised,  and  are 
usually  placed,  wrapped  in  a  draw-sheet, 
under  the  injured  part,  but  often  are  more 
comfortable  when  placed  beneath  the  mat¬ 
tress.  When  used  for  cases  in  which  there 
is  much  discharge  they  should  be  wrapped 
in  macintosh  sheeting. 

A  special  and  very  useful  form  of  junk 
is  made  in  the  form  of  an  inclined  plane. 
The  side  elevation  (for  an  adult)  should 
have  the  following  measurements  :  Length 
of  base,  24  inches  ;  height,  10  inches  ad  one 
end,  sloping  down  to  3^  inches.  A  conve¬ 
nient  width  for  the  junk  is  16  inches.  The 
inclined  plane  is  hollowed  out  into  a  trough 
about  half  an  inch  in  depth  at  its  shallowest 
part,  and  adapted  a  little  to  the  shape  of  the 
leg  and  thigh.  The  junk  is  firmly  stuffed 
with  horsehair  and  covered  with  ticking. 
It  is  admirably  adapted  for  elevating  and 
resting  the  limb  in  cases  of  fractured  patella, 
synovitis  of  the  knee,  &c.  The  patient  must 
be  kept  on  his  back,  and,  in  this  position,  is 
unable  to  bend  the  knee.  A  single  fold  of 
bandage,  passing  over  the  thigh  and  secured 
on  either  side  to  the  junk,  is  sufficient  to 
fix  the  limb.  The  foot  usually  requires  a 
little  support.  The  apparatus  is  also  well 
suited  for  elevating  and  resting  the  arm. 

Stump  junks  are  small  pillows,  stuffed 
with  horsehair  covered  with  ticking,  and 
designed  to  support  and  raise  the  stump 
after  amputation.  If  too  much  stuffed  they 
are  apt  either  to  press  injuriously  on  the 
stump  or  to  allow  the  stump  to  slip  off 
readily.  Many  surgeons  employ  splints 
for  stumps  immediately  after  amputation. 
When  this  is  done,  the  junk  can  be  fas¬ 
tened  to  the  splint. 

In  using  junks,  of  whatever  shape,  to 
raise  and  support  an  injured  limb,  care 
must  be  taken  to  give  uniform  support  to 
the  whole  of  the  limb.  For  example,  if  the 
leg  alone  is  raised  on  a  junk,  after  an  hour 
or  two  much  discomfort  will  be  felt  from 
the  strain  thrown  on  the  hamstrings.  In¬ 
judicious  arrangement  of  junks  will  greatly 
disturb  the  fragments  in  fracture. 

C.  T.  Dent. 
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KANGAROO  TENDON  LIGATURE 

is  prepared  from  the  tail  of  the  kangaroo. 
When  fresh,  the  tendons  may  be  split  up  to 
any  thickness  required,  and  average  about 
eighteen  inches  in  length.  They  may  be 
preserved  dry  for  any  length  of  time,  or 
kept  in  some  antiseptic  solution.  Before  use, 
they  should  be  soaked  for  at  least  twenty-four 
hours  in  carbolic  solution.  When  soaked, 
they  swell  up  to  about  twice  the  thickness 
they  have  when  dry.  Care  should  be  taken 
that  the  tendons  chosen  for  use  show  no 
longitudinal  split,  and  that  there  are  no 
nodosities  in  the  course  of  the  ligature. 
This  ligature  is  best  suited  for  tying  arteries 
in  their  continuity.  The  writer  has  used 
them,  with  great  advantage,  for  large  athero¬ 
matous  vessels  in  amputations,  in  cases  of 
varix  and  varicocele,  and  for  the  ligature 
of  the  stump  in  castration.  They  would 
seem  to  be  well  suited  for  cases  of  oophor¬ 
ectomy  and  the  like.  The  knot  should  be 
tied  without  any  jerk  as  firmly  as  may  be 
desired,  and  the  ends  cut  off  short.  The 
changes  that  follow  in  the  ligature,  consist 
in  the  splitting  up  of  the  tendon  into  longi¬ 
tudinal  bands  by  an  infiltration  of  small 
cells.  These  cells  elongate,  and  subsequently 
form  the  walls  of  newly-developing  capil¬ 
laries,  similar  to  those  seen  in  granulation 
tissue.  New  blood-vessels  also,  forming  in 
the  coats  of  the  artery,  pass  out  into  the 
interspaces  of  the  tendon  fibres.  This  is 
the  process  termed  ‘  organisation  of  the 
ligature.’  The  tendon  itself  sets  up  no 
irritation  whatever,  if  perfectly  aseptic.  It 
disappears  very  much  more  slowly  than  the 
catgut  ligature  ;  there  is  no  need,  therefore, 
to  rupture  the  internal  coat  of  the  artery, 
though  such  rupture  in  all  probability 
usually  takes  place.  C.  T.  D$nt. 

KELOID.  See  Cicatrices,  Patho¬ 
logical  Conditions  of. 

KERATITIS.  See  Cornea,  Inflamma¬ 
tion  of  the. 

KIDNEY,  Injuries  of  the. — Injuries 
of  the  kidney  are  by  no  means  uncommon, 
both  in  peace  and  war.  They  may  be  classed 
as  ‘  non-penetrating  ’  and  ‘  penetrating.’ 

Non-penetrating  Injuries  of  the  Kid¬ 
ney. — Symptoms  and  Diagnosis. — These 
in  civil  life  are  most  frequently  produced 
by  falls  upon  the  back  or  side,  by  crushes, 


as  in  the  case  of  ‘  buffer  accidents  ’  on  the 
railways,  or  by  carriage  accidents  in  the 
streets,  where  the  flank  is  struck  by  the 
shaft,  or  a  wheel  passes  over  the  waist. 
Cases  are  also  recorded,  in  which  indirect 
violence  has  caused  rupture  of  the  organ. 
Thus,  falls  upon  the  buttock  have  been 
known  to  cause  a  tear  of  the  kidney  by  the 
severe  jarring  induced.  These  and  similar 
kinds  of  violence  will  produce,  without  any 
external  wound,  every  degree  of  damage, 
from  a  slight  bruise  or  tear  in  the  cortex 
to  complete  pulping  of  the  whole  organ. 

Symptoms  ( Objective ). — A  bruise  or 
laceration  of  the  kidney  from  non-pene¬ 
trating  violence  to  the  side  is  recognised, 
in  the  first  place,  by  the  appearance  of 
blood  in  the  urine.  This  blood  is,  as  a 
rule,  thoroughly  mixed  with  the  voided 
urine,  which  varies  in  colour  from  slight 
4  smokiness  ’  to  bright  red,  and,  unless 
poured  out  in  great  amount,  does  not  form 
clots.  When  very  abundant  the  latter  are 
produced  freely,  and  may  even  completely 
prevent  the  passage  of  the  remaining  blood 
and  urine  through  the  ureter  or  urethra. 
These  symptoms,  together  with  the  history 
and  the  presence  of  bruising  of  the  soft 
parts,  will  often  be  enough  for  a  diagnosis. 
But  there  will  occasionally  be  felt,  besides, 
a  fulness  in  the  flank  corresponding  to 
the  situation  of  the  kidney.  This  may 
appear  immediately  after  the  injury,  and, 
in  such  a  case,  will  be  due  to  the  out¬ 
pouring  of  blood  from  the  wounded  organ, 
either  into  the  areolar  tissue  external  to 
it,  or  under  the  capsule  external  to  the 
surface  of  the  kidney,  or  into  the  dis¬ 
tended  pelvis,  the  ureter  being  blocked  by 
clot  or  bruise  ;  in  the  latter  case  the  hsema- 
turia  will  quickly  cease.  If  the  fulness 
make  its  appearance  a  little  later,  after  the 
lapse  of  some  hours,  it  is  more  likely  to  be 
urine  effused  in  the  same  regions,  though 
it  may  still,  possibly,  be  blood.  Bleeding 
from  a  moderate  injury  to  the  cortex  soon 
ceases,  as  a  rule,  so  that  the  amount  of  blood 
effused  will  probably  not  be  sufficient  to 
form  a  swelling  in  the  loin,  perceptible  to 
the  fingers.  But  if  the  peritoneal  aspect 
of  the  organ  be  torn,  there  will  usually  be 
more  or  less  blood  poured  out  into  the 
abdominal  cavity,  which  will  be  perceptible 
or  not  by  palpation  and  percussion  in  dif¬ 
ferent  positions  of  the  body,  according  to 
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its  amount.  If  abundant,  the  dulness  will 
be  quite  apparent,  and  the  diagnosis  will  be 
aided  by  the  weakness  and  pallor  due  to 
loss  of  blood.  If  the  effused  fluid  in  this 
case  were  urine,  neither  of  these  last  two 
symptoms  would  be  present,  and  the  pa¬ 
tient  might  continue  to  improve  in  strength 
and  colour  as  the  effusion  increased,  until 
possibly  peritonitis  set  in  with  its  usual 
symptoms.  Besides  these  symptoms,  wounds 
of  the  kidney  have  been  observed  to  pro¬ 
duce  retraction  of  the  testicle  and  fre¬ 
quency  of  desire  to  micturate,  but  this  is 
not  invariably  the  case. 

The  subjective  phenomena  usually  no¬ 
ticed  with  injury  to  the  kidney  are,  first, 
shock,  although  this  is  due  more  to  the 
violence  to  the  parts  around  than  to  the 
renal  lesion.  As  is  pointed  out  under 
Kidney,  Surgery  of  the,  there  may  be  little 
or  no  shock  observed  in  those  cases  where 
the  injury  is  limited  to  the  kidney  alone. 
Next  in  order  comes  pain,  that  complained 
of  being  usually  of  a  dull,  aching  character, 
increased  to  a  sharp  ‘  stitch,’  perhaps,  by 
deep  inspiration  or  exertion  of  the  abdo¬ 
minal  muscles.  But  most  characteristic  of 
all  is  great  tenderness  on  palpation  in  the 
situation  of  the  kidney.  This  tenderness, 
taken  in  conjunction  with  the  other  symp¬ 
toms  enumerated,  leaves  no  doubt  as  to  the 
diagnosis.  But  in  some  cases  a  clot  may 
form  in  the  ureter  and  prevent  the  passage 
of  blood  into  the  bladder,  the  urine  first 
drawn  off  having  perhaps  a  trace  of  blood, 
but  that  subsequently  voided  being  clear. 
Here,  however,  the  patient  will  almost  cer¬ 
tainly  show  all  the  evidence  of  the  condition 
known  as  renal  colic,  which  in  itself  is  very 
characteristic.  See  Renal  Colic. 

Diagnosis. — In  forming  a  diagnosis  in 
these  cases,  we  are  most  concerned  to 
know,  in  the  first  place,  whether  the  blood 
seen  in  the  urine  comes  really  from  the 
kidney,  bladder,  or  urethra;  and  next,  to 
what  extent  the  kidney  is  damaged  if  it 
be  the  source.  Blood  derived  from  the 
bladder,  unlike  that  coming  from  the 
kidney,  is  not  usually  thoroughly  mixed 
with  the  urine  (although  sometimes  per¬ 
fectly  so),  and  shows  clots,  or  varies  in 
the  amount  seen  in  the  stream  during  mic¬ 
turition.  At  the  end  of  the  act  there  is 
usually  some  apparently  pure  blood  passed, 
and  often  with  much  pain  and  straining, 
owing  to  the  difficulty  in  forcing  the  clots 
through  the  urethra.  If  the  bladder  be 
ruptured,  the  blood  may  come  away  almost 
pure  and  unclotted,  but  the  power  of  the 
bladder  is  gone.  Blood  derived  from  the 
urethra,  on  the  other  hand,  is  usually  passed  , 


pure  at  the  beginning  of  micturition,  and  is 
followed  by  clear  urine  producing  little  or 
no  pain.  See  Hzematuria. 

Wounds  of  Pelvis. — That  the  pelvis  of 
the  kidney  may  be  wounded  by  non-pene¬ 
trating  injuries  independently  of  the  kidney 
is  proved  by,  at  least,  two  cases ;  but  the 
author,  after  careful  search,  is  unable  to 
find  any  others  recorded  in  home  or  foreign 
literature.  The  first  case  was  reported  by 
Mr.  C.  Hawkins ;  the  next  occurred  in  the 
practice  of  Mr.  Vincent,  of  St.  Bartholo¬ 
mew’s  Hospital.  In  both,  the  pelvis  was 
injured  by  the  same  kind  of  violence — viz. 
a  cart-wheel  crush — and  both  died  about  ten 
weeks  later  from  spurious  hydronephrosis 
or  urinary  abscess.  By  this  is  meant  an 
effusion  of  urine  into  the  post-peritoneal 
tissues,  with  the  formation  of  a  distinct  sac 
limited  by  plastic  inflammation.  The  symp¬ 
toms  were  practically  the  same  as  those  of 
ruptured  ureter  (vide  infra).  The  nature 
of  the  case  was  not  recognised  during  life  ; 
but  after  death,  in  both  instances  perfora¬ 
tions  of  the  anterior  wall  of  the  renal  pelvis, 
leading  into  the  newly-formed  sac,  were 
found. 

Wounds  of  TJreter. —  The  only  case 
known  to  the  writer  in  which  a  positive 
diagnosis  could  be  made,  during  life,  of 
injury  to  the  meter  alone  from  a  non- 
penetrating  injury,  is  that  of  a  child  lately 
under  his  care  in  University  College  Hos¬ 
pital.  This  patient,  a  boy  of  three  years 
and  eight  months,  was  run  over  by  a  cab 
in  August  1884,  the  wheel  passing  across 
just  above  the  right  iliac  crest,  and  leaving 
extensive  bruising  of  the  parietes.  At  first 
nothing  was  to  be  made  out  but  this  bruis¬ 
ing  and  some  hardness  of  the  side ;  then, 
some  days  later,  a  swelling  with  all  the 
characters  of  hydronephrosis  was  felt  on 
the  right  side.  This  was  aspirated,  and  forty- 
five  ounces  of  fluid  were  drawn  off  with  all 
the  characters  of  urine,  but  containing  (as 
was  to  be  expected  of  urine  secreted  under 
pressure),  only  a  small  percentage  of  urea, 
(0*5  per  cent.) ;  it  also  contained  albumen. 
This  aspiration  was  repeated  on  six  occa¬ 
sions  at  intervals  of  about  a  week,  with  prac¬ 
tically  the  same  result.  The  symptoms  upon 
which  the  diagnosis  was  based  were — first, 
the  nature  and  position  of  the  injury,  then 
the  absence  of  severe  shock,  then  the  pre¬ 
sence  of  two  small  worm-like  clots  in  the 
urine  first  passed,  not  followed  by  any 
bleeding,  and  lastly  the  formation  of  a 
fluctuating  tumour  in  the  renal  region,  dull 
on  percussion,  of  a  distinctly  rounded  form, 
with  the  liver  above  and  the  colon  in  front 
of  and  internal  to  it ;  finally,  by  the  result  of 


Kidney,  Injuries  of  the 


865 


the  exploratory  aspiration,  which  gave  exit 
on  each  occasion  to  fluid  with  all  the  cha¬ 
racters  of  urine  and  a  definite  amount  of 
urea.  This  urea  wras  present  in  very  small 
amount  so  long  as  the  sac  was  a  closed  one, 
but,  as  soon  as  a  drain-tube  was  introduced 
and  the  fluid  allowed  to  drain  off  with¬ 
out  any  obstruction,  the  percentage  rose  to 
T7  for  many  days.  Here  the  writer  proved 
the  accuracy  of  his  diagnosis  by  excising 
the  kidney,  which  at  once  arrested  the 
flow  and  relieved  the  child  from  all  his  dis¬ 
tressing  symptoms.  In  this  case  the  urine 
was  poured  out  into  the  areolar  tissue  be¬ 
hind  the  peritoneum,  and  there  formed  a 
large  sac  for  itself,  bounded  by  plastic  in¬ 
flammation.  The  wound  of  the  ureter  ap¬ 
pears  to  have  been  not  far  below  the  pelvis 
of  the  kidney,  the  lower  end  of  wThich  was 
found,  on  excision,  to  be  covered  with 
granulations  and  pliosphatic  matter.  The 
pelvis  was  healthy.  The  urine  might, 
in  another  case,  be  poured  out  into  the 
abdomen,  being  limited  by  lymph  to  a 
definite  sac,  or  the  torn  end  might  be  closed 
by  clot  or  plastic  material  and  the  pelvis 
of  the  kidney  be  distended ;  or,  finally, 
the  last  condition  might  be  produced  by 
simple  bruising  of  the  ureter,  without  de¬ 
struction  of  its  continuity.  A  case  very 
like  the  above  was  recorded  in  1843  by 
Stanley,  but  the  patient  recovered,  and  a 
positive  diagnosis  was  impossible.  These 
are  the  only  instances  known  to  the  author 
of  injury  to  the  ureter  alone. 

Penetrating  Injuries  of  the  Kidney. 
But  the  kidney  may  also  be  injured  by 
direct  violence  penetrating  through  the 
surface  of  the  body,  and  many  interesting 
cases  of  the  kind  are  to  be  found,  especially 
in  the  records  of  military  surgery.  Thus, 
it  has  been  slit  from  top  to  bottom  with 
one  or  other  form  of  sharp  instrument,  as 
well  as  punctured  by  bayonets,  lances,  and 
swords.  The  wound  in  the  flank  has,  in 
some  cases,  allowed  the  kidney  to  be  forced 
out  on  the  surface  in  the  act  of  coughing. 
In  many  of  these  cases  there  was  little 
or  no  constitutional  disturbance,  and  the 
patient  recovered  quickly  after  replacement 
or  removal  of  the  protruded  kidney.  Again, 
the  organ  has  been  wounded  by  bullets 
either  passing  quite  through  it  or  lodging 
in  its  substance,  recovery  in  each  case  being 
frequent.  Any  of  these  injuries  may  im¬ 
plicate  either  the  proper  renal  tissue  alone, 
the  pelvis,  or  the  ureter  alone ;  and  the 
symptoms,  prognosis,  and  treatment  will 
vary  accordingly  in  each  case. 

The  difficulties  in  the  diagnosis  and  pro¬ 
gnosis  of  penetrating  wounds  of  the  kidney 
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are  usually  smaller  than  in  the  case  of 
non-penetrating  wounds  of  that  organ. 
We  have  in  the  first  place  the  direction 
of  the  wound  and  the  nature  of  the  weapon 
to  guide  us.  For  a  simple  uncomplicated 
wound  of  the  healthy  organ  to  take  place, 
it  can  only  be  reached  over  a  limited 
area  in  the  loin  just  below  the  ribs,  and 
then  only  in  its  lower  portion.  Except 
here,  no  penetrating  wound  can  reach  the 
kidney  without  producing  a  lesion  of  far 
more  important  parts,  which  will  mask  the 
renal  mischief.  Then  the  amount  of  blood 
effused  immediately  on  receipt  of  the  in¬ 
jury  will  aid  the  diagnosis ;  bleeding  from 
the  kidney  being  usually  very  free  for  a 
short  time,  but  soon  ceasing  altogether. 
Renal  blood  in  the  urine,  passed  per 
urethram ,  is  an  almost  constant  symptom 
from  the  very  first  in  all  these  cases  ;  but 
this  bleeding  may  be  so  free  as  to  give  rise 
to  clots  hi  the  ureter  or  bladder,  with  all  the 
intense  suffering  of  renal  colic  or  urethral 
dysuria  respectively.  See  Renal  Colic. 
Retraction  of  the  testicle  and  increased 
frequency  of  micturition  are  often  marked 
symptoms  in  these  injuries.  The  pain  in 
an  uncomplicated  case  will  be  but  an  un¬ 
certain  guide  ;  but,  on  the  other  hand,  we 
may  be  able  to  see  the  organ,  which  has 
often  been  partially  or  completely  prolapsed 
through  the  wounds  in  the  soft  parts.  As 
to  shock  after  penetrating  wounds,  it  may 
or  may  not  be  present,  depending  as  it  does 
rather  on  the  effects  of  the  wound  upon 
the  neighbouring  structures  than  upon  the 
kidney  itself. 

It  may  be  conveniently  noted  here,  that 
we  are  not  to  expect  urine  to  flow  from  the 
first  out  at  the  lumbar  wound,  when  the 
kidney  has  been  damaged.  As  a  rule  this 
has  not  been  observed  for  several  days,  or 
even  in  some  recorded  cases  for  weeks  after 
the  injury.  In  some  cases  again,  urine  does 
not  appear  at  all  in  the  external  wound. 
But  in  those  instances  in  which  the  latter 
does  not  heal  kindly,  urine  usually  makes 
its  appearance  at  about  the  same  time  that 
suppuration  becomes  free  in  cases  not 
completely  aseptic  —  viz.  about  the  fifth 
day  or  so.  Having  once  commenced  to 
escape  from  the  lumbar  wound,  it  may 
continue  to  flow  for  an  indefinite  time, 
amounting  to  months  or  years.  But  it 
may  be  stated  generally,  that  penetrating 
wounds  of  the  kidney  through  the  loin 
have  usually  a  great  tendency  to  heal. 
Indeed,  this  is  often  one  of  the  most  serious 
points  about  them ;  for,  if  there  be  any 
suppuration,  inflammatory  swelling  is  apt 
to  diminish  or  even  completely  arrest  the 
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flow  of  the  urine  down  the  ureter,  and  thus 
the  only  mode  of  escape  for  the  products 
of  inflammation  and  the  secretion  is 
through  the  wound.  If,  then,  the  latter 
close,  there  are,  as  a  rule,  the  most  severe 
constitutional  disturbances  —  fever,  anor¬ 
exia,  insomnia,  &c. — lasting  until  either 
the  wound  has  burst  open  again  or  has 
been  re-opened  by  operation.  This  point 
ought  never  to  be  lost  sight  of,  as  it  will 
materially  influence  the  question  of  trying 
to  make  a  permanent  urinary  fistula  in 
the  loin  in  preference  to  performing  an 
early  nephrectomy,  which  in  many  cases 
would  be  attended  with  less  risk  than 
usually  follows  tedious  suppuration  here. 

Treatment  of  Injuries  of  the  Kidney. 
This  will  depend  upon  whether  the  in¬ 
juries  are  penetrating  or  non-penetrating , 
recent  or  suppurating .  In  the  case  of 
penetrating  wounds,  as  they  will  probably 
be  either  incised,  punctured,  or  bullet 
wounds,  the  earliest  danger  will  be  haemor¬ 
rhage.  This  may  often  be  controlled  by 
the  application  of  firm  pressure  by  the  hand 
or  bandage,  with  the  addition  of  the  ice- 
bag.  Bleeding  from  the  arm,  until  syncope 
has  been  produced,  has  also  been  resorted 
to  with  the  best  results  in  healthy  plethoric 
individuals.  Then,  the  hypodermic  in¬ 
jection  of  ergot  and  free  doses  of  gallic 
acid  should  be  tried.  If,  however,  one 
or  more  of  the  larger  branches  about  the 
hilus  is  wounded,  and  neither  pressure, 
cold,  nor  internal  styptics  are  sufficient, 
there  is  little  doubt  that  the  proper  course 
to  pursue  is,  to  enlarge  the  wound  in  the 
soft  parts  and  seek  for  the  bleeding  vessel. 
If  this  be  not  easily  found  and  secured,  it 
is  best  to  include  the  whole  pedicle  in  one 
ligature  and  remove  the  kidney.  See 
Nephrectomy.  Cases  intermediate  be¬ 
tween  these  two  may  be  treated  by  plug¬ 
ging  the  wound  with  some  antiseptic  dress¬ 
ing,  as  iodoform  or  salicylic  wool,  with  firm 
external  bandaging  and  cold.  The  whole 
treatment,  from  beginning  to  end,  should  be 
conducted  on  the  strictest  antiseptic  prin¬ 
ciples.  In  those  instances  in  which  the 
organ  is  prolapsed  through  the  side  as  well 
as  wounded,  if  seen  at  once  it  may  be 
replaced  after  careful  cleansing,  and  some 
such  cases  have  recovered  perfectly.  But 
if  it  have  been  long  prolapsed,  strangulated, 
and  rendered  thoroughly  foul,  or  otherwise 
seriously  damaged,  there  ought  to  be  no 
hesitation  about  its  immediate  removal 
after  ligature  of  the  pedicle. 

In  the  case  of  non-penetrating  injury 
to  the  kidney,  the  immediate  treatment  will 
be  essentially  the  same  as  the  above  in  the 


milder  forms  ;  but  when  severe,  the  surgeon 
is  justified  in  waiting  longer  before  re¬ 
sorting  to  operation  on  the  organ,  in  view 
of  the  greater  uncertainty  in  diagnosis. 
But  here,  too,  where  injury  to  the  peri¬ 
toneum  and  other  organs  seems  impro¬ 
bable,  and  the  patient  is  bleeding  slowly 
to  death  through  his  ureter  or  into  the 
perinephral  tissues,  if  other  means  have 
failed  the  surgeon  will  be  justified  in 
cutting  down  and  removing  the  torn  kidney. 
In  addition  to  the  local  treatment  of  the 
renal  wound,  another  condition  depending 
upon  the  hsematuria  will  require  careful 
attention,  and  that  is  the  formation  of  clots 
in  the  bladder.  This  is  often  a  source  of 
much  suffering  and  some  danger  ;  the  clots 
may  be  too  large  to  pass  out  by  the  urethra, 
and  in  their  attempt  to  do  so  they  act  as 
a  valve  and  completely  prevent  the  escape 
of  urine.  The  latter  then  goes  on  accumu¬ 
lating  to  an  enormous  extent,  and  causes 
most  acute  suffering.  Any  endeavour  to 
relieve  the  bladder  by  an  ordinary  catheter 
fails  in  most  cases,  from  clogging  of  the  in¬ 
strument  at  the  outset.  In  the  female,  the 
urethra  may  be  dilated  hi  the  usual  way, 
and  the  clots  extracted  through  a  speculum. 
But  in  the  male,  washing  out  should  be 
avoided,  as  the  injected  water  will  increase 
the  distension  and  will  not  return.  The 
use  of  Bigelow’s  large  catheters  and  suction 
bottle  will,  probably,  in  the  future  supersede 
all  other  active  treatment  for  the  adult. 
The  pelvis  should  be  well  raised  while 
this  is  being  used,  so  as  to  throw  the  clots 
well  back  from  the  neck  of  the  bladder. 
By  this  suction-method  the  writer  has 
lately  succeeded  in  removing  large  clots, 
otherwise  impossible  to  evacuate.  If  all 
means  fail,  we  must  only  wait  for  the  soften¬ 
ing  of  the  clots,  and  endeavour  to  relieve 
the  suffering  in  the  meantime  by  anodynes, 
with  hot-air  baths  to  diminish  the  flow 
of  urine  from  the  kidneys.  The  clots 
will  usually  break  down  in  the  course 
of  a  day  or  two,  the  relief  being  then 
speedy. 

It  should  never  be  forgotten  that  bleed¬ 
ing  from  the  kidney,  with  or  without  ex¬ 
ternal  wound,  may  be  made  to  return,  days 
or  weeks  after  it  has  ceased,  by  over-excite¬ 
ment  of  the  organ,  such  as  the  use  of 
strong  drinks  or  fluids  which  throw  much 
work  on  its  excretory  functions. 

The  treatment  of  suppurating  pene 
trating  wound  of  the  hidney  will  depend 
upon  the  extent  of  the  injury  in  a  great 
measure.  If  diagnosed  to  be  moderate  in 
degree  its  eventual  closure,  if  kept  aseptic 
and  carefully  drained,  may  still  be  hoped  for, 
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and  this  line  of  treatment  should  be  tried. 
But  as  a  rule  the  external  wound  tends  to 
close  long  before  the  mine  has  returned  to 
its  normal  route  down  the  ureter,  if  it  ever 
does  this  at  all.  This  tendency  to  closure 
of  the  wound  is  most  troublesome  if  the 
meter  be  impervious,  and  often  leaves  the 
surgeon  but  little  choice  as  to  his  line  of 
action  eventually.  Increasing  experience 
points  to  the  conclusion  that  it  would  be 
well  to  perform  nephrectomy  early  in  such 
cases — that  is,  so  soon  as  there  appears  to  be 
no  reasonable  hope  that  the  closure  of  the 
wound  will  be  permanent.  But  in  cases  of 
extensive  injury,  where  suppuration  has 
commenced,  nephrectomy  should  be  under¬ 
taken  very  early  if  the  patient’s  condition 
be  otherwise  satisfactory.  Here  we  can 
hardly  hope  for  proper  repair  of  the  organ, 
and  the  risks  of  prolonged  suppuration, 
with  decomposition  of  mine,  in  this  region 
are  very  great. 

The  treatment  of  suppurating  non¬ 
penetrating  wounds,  which  are  rarer,  but 
which,  when  met  with,  indicate  very  grave 
lesions  of  the  organ,  probably  associated 
with  extravasation  of  blood  and  mine 
around,  is  a  most  difficult  question  to  de¬ 
termine.  In  these  cases,  free  antiseptic 
incision  and  drainage  appear  the  proper 
means  to  take ;  but  on  incising,  the  organ 
should  be  carefully  examined  with  the 
fingers,  and  if  much  injmed  it  should  be 
removed  immediately.  This  will  at  once  do 
away  with  the  risks  of  bleeding  and  reduce 
the  amount  of  decomposition,  and  will  not 
add  very  materially  to  the  shock.  The 
treatment  of  bullet  wounds  of  the  kidney 
must  be  conducted  upon  the  same  principles 
which  guide  us  in  dealing  with  punctured 
wounds  of  the  organ.  But  an  element  of 
danger  is  often  met  with  here  not  pre¬ 
sent  after  ordinary  penetrating  wounds — 
namely,  the  presence  of  a  foreign  body. 
This  is  either  the  bullet,  a  fragment  of  a 
rib,  or  some  material  carried  with  the 
bullet  in  its  comse,  such  as  a  portion 
of  clothing.  Now,  if  this  is  left  in  situ, 
we  may  usually  look  forward  to  very  pro¬ 
longed  suppmation.  It  is  therefore  better 
to  anticipate  this  by  extraction,  if  possible, 
of  the  foreign  body,  and  in  seeking  for  it  we 
must  not  shun  free  incision  either  into  the 
soft  parts  or  the  kidney  itself  if  necessary. 
But,  if  the  kidney  have  been  much  dis¬ 
organised  by  the  projectile,  and  extensive 
suppmation  have  been  the  result,  it  will 
probably  subject  the  patient  to  less  risk  to 
remove  the  kidney  early,  than  to  leave  the 
foreign  body  to  be  thrown  off  by  disintegra¬ 
tion,  and  the  wound  to  granulate  up.  Cases, 


however,  are  on  record  where  bullets  have 
passed  into  or  through  the  kidney,  making 
a  clean  wound,  which  has  healed  up  with¬ 
out  any  complication.  Also,  foreign  bodies 
driven  into  the  organ  by  a  bullet  have,  in 
certain  cases,  after  a  time  passed  down  the 
meter  and  out  per  urethram. 

The  treatment  of  wounds  or  rupture  of 
the  pelvis  or  ureter  will  be  the  same  in 
most  cases — i.e.  repeated  aspiration  from 
behind,  until  we  have  convinced  ourselves 
of  the  nature  of  the  tumour  by  an  analysis 
of  the  fluid,  especially  its  percentage  of  mea 
if  any,  and  until  we  have  satisfied  our¬ 
selves  as  to  the  soundness  of  the  opposite 
kidney  by  a  careful  daily  examination  of 
the  mine  passed  from  it.  (See  Lancet, 
January  17,  1885.)  If  the  kidney  on  the 
damaged  side  show  any  signs  of  ceasing  to 
secrete,  we  must  wait ;  but  if  not,  we  may 
try  antiseptic  drainage  from  the  loin.  This, 
however,  from  the  evidence  of  recorded 
cases,  seems  a  very  unsatisfactory  proceed¬ 
ing  where  a  healthy  organ  is  being  dealt 
with,  on  account,  among  other  things,  of 
the  blocking  of  the  drainage  opening  by 
phosphatic  concretions  and  grave  constitu¬ 
tional  disturbance  consequent  thereon  ;  and 
sooner  or  later  it  will  be  necessary  to  re¬ 
move  the  kidney  itself  in  most  cases. 

Arthur  E.  Barker. 

KIDNEY,  Surgery  of  the.  —  The 

smgery  of  the  kidney  includes  the  con¬ 
sideration  of  two  great  groups  of  con¬ 
ditions — viz.  injuries  and  diseases  of  the 
organ,  which  will  be  considered  severally 
under  special  headings. 

A  great  variety  of  injuries  to  the  kidney 
has  been  described,  but  these  have  for  the 
most  part  been  associated  with  damage  to 
other  besides  the  renal  structures,  and  the 
phenomena  observed  in  connection  with 
them  have  been  complicated.  When  simple 
and  uncomplicated,  injuries  to  the  kidney 
are  not  so  serious  as  has  usually  been  sup¬ 
posed,  the  chief  dangers  being,  first,  haemor¬ 
rhage  ;  second,  extravasation  and  suppura¬ 
tion,  with  all  its  attendant  risks  of  septic 
infection  and  exhaustion.  Shock  has  been 
purposely  put  last  of  all,  for  it  is  a  mistake 
to  suppose  that  wounds  of  the  kidney  alone 
are  necessarily  followed  by  much  shock ; 
this  is  not  so.  The  organ  has  frequently 
been  punctmed,  slit  open,  or  otherwise 
wounded,  without  any  notable  effect  upon 
the  patient’s  nervous  system ;  it  has  even 
been  removed  without  an  anaesthetic,  and 
the  operation  has  given  rise  to  little  or 
no  suffering  or  general  distmbance  in  the 
patient’s  system.  It  is  rare,  however,  for 
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injury  to  reach  the  kidney  exclusively, 
and  when  the  peritoneum,  intestine,  liver, 
spleen,  or  nerve-plexuses  and  vessels  of  the 
neighbourhood  are  involved  in  the  same 
violence,  then  it  is  that  the  severe  shock 
is  seen  so  frequently,  and  erroneously  attri¬ 
buted  to  the  damage  to  the  kidney. 

Haemorrhage  also,  though  it  is  one  of 
the  great  dangers  after  wounds  of  the  renal 
tissues,  is  not  necessarily  severe,  as  is 
often  supposed,  even  when  the  injury  is 
extensive.  It  is  only  when  some  of  the 
larger  vessels  towards  the  hilus  of  the  organ 
are  divided,  that  great  bleeding  is  inevitable. 
This  has  been  shown  over  and  over  again, 
as  well  by  accident  as  when  incisions  have 
been  made  into  the  organ  in  the  living  sub¬ 
ject  ;  the  bleeding,  as  the  writer  has  seen  in 
some  of  his  own  cases,  and  also  in  several  in 
the  practice  of  others,  has  been  free  for  the 
moment,  but  has  ceased  very  quickly  either 
spontaneously  or  on  a  little  pressure.  It  is 
otherwise,  of  course,  when  any  of  the  larger 
renal  vessels  are  torn,  especially  the  veins  ; 
but  even  then,  firm  pressure  and  the  appli¬ 
cation  of  cold,  with  ergot  or  gallic  acid  in¬ 
ternally,  will  often  arrest  the  bleeding.  It  is 
important  to  remember  this  tolerance  of  the 
renal  tissues  to  injury ;  it  will  encourage  us, 
on  the  one  hand,  to  await  patiently  in  cer¬ 
tain  cases  the  efforts  of  nature  for  the  repair 
of  injuries  to  the  organs,  and,  on  the  other, 
it  will  stimulate  us  to  undertake,  in  special 
instances,  the  local  treatment  of  severe 
lesions  more  promptly  and  fearlessly  than 
has  yet  been  done. 

As  has  been  noted  of  bleeding,  so  it 
may  be  said  of  extravasation  of  urine,  that 
in  uncomplicated  cases  of  moderate  injury 
to  the  organ,  this  is  not  a  certain  or  even 
frequent  consequence.  Slight  bruises, 
lacerations,  or  incisions  of  the  organ  usu¬ 
ally  heal  rapidly,  without  the  pouring  out 
of  urine  to  any  dangerous  extent,  and  even 
in  severe  lesions  this  is  not  always  a 
prominent  factor.  When  either  the  pelvis 
or  ureter  is  torn,  urine  may  continue  to  be 
secreted  into  the  post-peritoneal  tissues 
without  any  immediate  danger  to  life,  the 
fluid  being  aseptic  and  of  a  non-irritating 
character  when  the  organ  is  healthy. 
Effused  into  the  peritoneum,  it  is  usually 
followed  by  peritonitis,  but  not  of  an  in¬ 
evitably  fatal  form,  as  it  may  become 
limited  by  lymph  and  so  form  a  sac,  within 
which  it  is  almost  harmless. 

Again,  suppuration  rarely  follows  sim¬ 
ple  and  uncomplicated  wounds  of  the 
kidney  of  moderate  degree,  and  is  only 
seen  when  a  patient  survives  the  severest 
lesions,  and  there  is  an  abundant  effusion 


of  blood  and  urine  around  the  organ.  It  is 
not  necessarily  a  very  dangerous  complica¬ 
tion,  if  promptly  dealt  with  on  antiseptic 
principles.  It  is  more  likely  to  follow  upon 
lacerations  or  contusions  of  the  renal  sub¬ 
stance  than  upon  incised  wounds,  whereas 
the  latter  bleed  more  freely  but  are  less 
liable  to  suppuration.  The  form  of  in¬ 
jury  most  likely  to  be  followed  by  pus- 
formation  is  wound  by  a  bullet,  and,  as  a 
matter  of  fact,  in  most  cases  where  such  a 
lesion  has  not  proved  fatal  at  once,  suppura¬ 
tion  has  been  free  and  prolonged. 

In  disease  the  same  tolerance  of  change 
is  noticed  in  the  kidneys.  So  long  as  one 
organ  remains  fairly  healthy,  the  other  may 
be  extensively  affected  before  it  makes  any 
serious  difference  to  the  economy.  It  may 
be  the  seat  of  new  growth,  a  stone,  pyone¬ 
phrosis  or  hydronephrosis  or  a  tubercular 
deposit,  and  yet  the  patient  may  go  on  for 
a  considerable  time  without  any  serious 
evidence  of  constitutional  derangement. 
Indeed  it  is  remarkable  how  much  both 
kidneys  may  be  damaged  without  interfer¬ 
ing  with  the  general  system,  provided  parts 
of  the  organ  remain  sound.  From  these 
considerations,  as  well  as  from  the  facts 
recently  collected  from  the  experience  of 
operations  upon  the  organ  and  its  removal, 
we  may  gather  that  the  kidney,  though  an 
organ  of  much  importance,  is  not  so  easily 
embarrassed  in  its  functions  by  mechan¬ 
ical  disturbance  or  morbid  alteration  of 
structure  as  has  been  hitherto  commonly 
supposed ;  and  further,  that  the  organ 
possesses  a  vast  excess  of  secreting  and 
eliminative  power  beyond  what  it  is  usually 
called  upon  to  put  forth,  and,  consequently, 
may  be  deprived  of  this  margin  tempo¬ 
rarily  or  even  permanently,  without  much 
apparent  injury  to  the  system,  so  long  as  a 
proportion  of  its  secreting  tissue  is  left, 
sufficient  for  the  ordinary  uses  of  the 
economy.  Thus,  it  has  been  shown  ex¬ 
perimentally  on  animals,  and  more  recently 
by  operation  on  man,  that  one  sound  kidney 
is  amply  capable  of  doing  all  the  work  of 
the  body  when  the  other  has  been  removed ; 
just  as  it  had  often  before  been  shown  by 
pathological  study  that  even  a  single  kidney, 
though  itself  seriously  damaged,  might  still 
continue  to  carry  on  fairly  well  the  work  of 
the  system,  perhaps  for  years,  after  its  fellow 
had  been  completely  destroyed  by  disease. 

But  it  should  not  be  forgotten,  in  these 
days  of  renal  surgery,  that  there  are  certain 
diseases  which  are  prone  to  develop  in 
both  kidneys  at  or  about  the  same  time, 
and  that  the  operator  is  called  upon  to 
exercise  the  greatest  caution  in  regard  to 
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them.  This  is  notably  the  case  with 
Nephrolithiasis,  the  condition  which,  per¬ 
haps  more  than  any  in  this  region,  is  likely 
to  require  surgical  interference.  At  the 
root  of  this  disease  is  a  general  constitu¬ 
tional  vice  of  digestion  and  elimination, 
whose  expression  is  the  deposit  of  crystal¬ 
line  matter  in  the  renal  tissues  for  want 
of  proper  solution,  or,  possibly,  as  the  re¬ 
sult  of  a  local  catarrhal  condition  besides. 
What  takes  place  on  one  side,  then,  is  very 
likely  to  take  place  more  or  less  on  the 
opposite  sooner  or  later.  The  same  may 
be  said  perhaps  of  tubercular  disease,  and 
of  the  forms  of  suppurative  Pyelitis.  A 
knowledge  of  these  facts  will,  on  the  one 
hand,  incline  us  not  to  postpone  operation 
too  long  when  we  have  reason  to  believe 
that  the  disease  is  still  unilateral,  and  on 
the  other  will  deter  us  from  any  officious 
interference  where  it  has  lasted  a  long 
time. 

No  notice  of  the  surgery  of  the  kidney 
would  be  complete  without  a  brief  sketch 
of  the  modes  in  which  the  organ  should  be 
examined.  Such  an  examination  ought  to 
be  conducted  with  the  utmost  care,  so  that 
the  surgeon  may  have  in  his  possession 
every  fact  it  is  possible  to  collect,  before  he 
thinks  of  interfering  with  so  important  a 
region.  After  a  careful  inquiry  into  the 
patient’s  personal  and  family  history,  we 
should  proceed  to  learn  what  we  can  of  the 
state  of  the  kidneys  by  a  general  physical 
examination  of  the  body,  but  specially  by 
(a)  palpation  and  percussion  of  the  renal 
region,  and  (6)  by  an  examination  of  the 
condition  of  the  urine.  Palpation  should  be 
conducted  as  follows  : — One  hand  should 
be  placed  crosswise  beneath  the  last  rib, 
as  the  patient  lies  on  the  back,  with  the 
knees  drawn  up  and  the  abdominal  muscles 
relaxed.  Then,  the  other  hand  is  placed 
anteriorly  just  below  the  cartilages  of  the 
ribs,  and  pressed  backwards  to  meet  its 
fellow.  In  this  way  the  lower  third  of  the 
organ  can  be  felt  between  the  two  hands, 
the  upper  two  thirds  being,  as  a  rule  in 
health,  above  the  last  ribs  and  out  of  reach. 
If  the  organ  be  enlarged  by  morbid  change, 
and  indeed  sometimes  in  health,  it  lies 
lower  and  more  internally  than  this,  and 
can  be  readily  felt.  The  larger  it  becomes, 
the  more  it  descends  and  the  nearer  it 
approaches  the  umbilical  region,  and  in 
some  cases  it  has  been  felt  even  a  little 
beyond  the  middle  line  of  the  body.  By 
this  palpation  the  position,  size,  shape,  and 
consistence  of  the  kidney  may  usually  be 
made  out  if  the  patient  be  under  the  in¬ 
fluence  of  an  anaesthetic,  as  ought  always  to 


be  the  case  if  an  examination  is  to  be 
thorough.  By  careful  percussion,  on  the 
other  hand,  the  relation  of  the  abdominal 
contents  to  the  kidney  will  be  established. 
The  colon  will  always  be  found  in  front  of 
or  to  the  inner  side  of  renal  swelling,  no 
matter  how  large  the  latter  may  be.  If  it 
be  emptied  of  gas,  however,  this  may  not 
appear  at  once,  though  the  fingers  may  feel 
a  ridge,  formed  by  the  empty  colon,  running 
down  over  the  front  of  the  tumour.  But 
even  then  it  may  be  brought  out  clearly  by 
inflation  with  air  or  slow  injection  of  water 
from  the  anus,  the  patient’s  pelvis  being 
raised  for  the  time,  during  the  percussion 
and  manual  examination  of  the  abdomen. 
Again,  if  the  surgeon  have  a  slender  hand 
and  the  patient  be  an  adult,  much  infor¬ 
mation  may  be  obtained  as  to  the  state 
of  the  kidney  by  passing  the  hand  up  the 
rectum,  the  patient  being  under  chloroform. 
This  can,  however,  only  be  done  in  cer¬ 
tain  cases,  and  should  not  be  forced. 

Finally,  much  insight  may  be  gained 
into  the  nature  of  renal  swellings  by  needle - 
puncture  through  the  loin.  The  kidney 
can  always  be  reached  with  safety  by  in¬ 
troducing  a  needle  just  below  the  last 
rib,  and  about  7  or  8  centimetres  (2^ 
to  3  inches)  from  the  middle  line  of  the 
back.  If  the  needle  be  now  thrust  in¬ 
wards  directly  across  the  axis  of  the  body 
and  towards  the  spine,  it  ought  to  strike 
the  lower  end  of  the  healthy  kidney.  But, 
as  this  manoeuvre  is  rarely  necessary  for 
the  examination  of  the  organ  when  of 
normal  size,  the  point  chosen  should  be 
lower  down — viz.  between  the  last  rib  and 
the  crest  of  the  ilium,  and  the  direction  of 
the  needle  should  be  somewhat  forwards 
and  a  little  downwards — in  short,  as  nearly 
as  possible  towards  the  umbilicus.  This  is 
the  direction  the  writer  has  been  in  the 
habit  of  adhering  to  as  a  routine  practice. 
It  is  always  best  in  such  an  examination  to 
use  a  fine  aspirator  needle  about  four  inches 
long,  by  which  much  information  may  be 
obtained  as  to  the  nature  of  the  tumour,  and 
warning  be  given  at  once  should  a  vessel 
of  any  size  be  punctured.  The  dangers  of 
this  exploration  are  insignificant,  the  opera¬ 
tion  being  post-peritoneal  if  performed  with 
care  ;  the  writer  is  not  aware  of  any  injury 
having  ever  been  produced  by  it,  and  he 
has  both  seen  it  used  by  others  and  em¬ 
ployed  it  himself  in  a  large  number  of 
cases.  With  very  large  renal  tumours,  con¬ 
siderable  latitude  may  be  given  to  the 
direction  of  the  needle,  so  long  as  it  is 
entered  behind  and  kept  away  from  the 
vessels  entering  the  hilus.  Catheterisation 
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of  the  ureter  is  a  manoeuvre  which  in  some 
cases,  if  feasible,  may  yield  important  re¬ 
sults.  It  is  only  possible  in  the  female,  and 
then  only  in  a  very  few  cases.  The  diffi¬ 
culty  of  introducing  the  long  slender  in¬ 
strument  into  the  vesical  orifice  of  the 
ureter  after  passage  up  the  urethra  is  so 
great,  and  in  very  many  cases  insurmount¬ 
able,  that  it  is  not  likely  ever  to  come  into 
general  use. 

Examination  of  the  urine  will  embrace 
an  estimate  of  its  total  amount  for  the 
twenty-four  hours,  for  a  series  of  successive 
days  (normal  40  to  50  oz.) ;  its  specific 
gravity  (1,015  to  1,025)  on  the  gross  amount; 
its  reaction  (acid) ;  and  the  percentage 
of  urea  (2  per  cent,  to  2J  per  cent.  =  3 
to  8|-  grs.  to  every  pound  weight  of  the 
body  of  the  adult,  somewhat  more  for 
children).  Further,  it  will  include  tests  for 
albumen  and  sugar,  and  a  microscopical 
search  for  elements  of  tissue  and  crystalline 
deposits.  Again,  much  valuable  evidence 
may  be  obtained  by  a  careful  and  extended 
observation  of  the  temperature  of  the  body 
in  the  morning  and  evening.  There  are 
conditions  of  the  kidney  in  which  this  re¬ 
cord  will  be  of  special  value,  taken,  of 
course,  with  other  symptoms.  They  will 
be  referred  to  under  the  several  diseases. 

Nothing  but  the  most  careful  examina¬ 
tion  in  all  these  directions  ought  to  satisfy 
the  surgeon  ;  and  it  is  only  by  the  greatest 
watchfulness  and  the  fullest  consideration 
of  all  the  data  obtained  that  grave  errors 
are  to  be  avoided,  especially  where  opera¬ 
tions  are  in  contemplation. 

Arthur  E.  Barker. 

KIDNEY,  Tumours  of  the. —  These 
may  be  classified  for  convenience’  sake  into 
fluid  and  solid.  Of  the  fluid  tumours  the 
most  common  are  Hydronephrosis  and 
Pyonephrosis,  the  less  common  the  cystic 
kidney  and  hydatid  swellings. 

Cystic  Kidney  seems  to  be  produced 
by  similar  causes  to  those  originating 
hydronephrosis,  but  probably  operating  in 
a  different  way.  It  appears  to  arise,  usually, 
from  obstruction  of  one  kind  or  another  to 
the  escape  of  urine  from  the  kidney,  but 
probably  of  an  incomplete  or  intermittent 
character.  In  some  cases,  the  mode  of  pro¬ 
duction  is  almost  impossible  to  discover. 
But  what  is  most  frequently  found  is  ob¬ 
struction,  either  of  the  ureter  or  of  one  or 
more  calyces  or  of  some  group  of  renal 
tubules,  due  to  the  presence  of  calculous 
matter  or  some  catarrhal  condition,  or  both 
combined.  This  may  produce  changes 
extending  over  every  part  of  the  organ,  or 


may  affect  only  a  portion  of  it.  The  re¬ 
tention  of  urine,  due  to  this  obstruction, 
dilates  the  parts  behind  the  latter  until  a 
number  of  loculi  are  produced,  containing 
cloudy  urine,  or  until  the  whole  organ  is 
converted  into  a  cluster  of  sacs,  varying 
from  the  size  of  a  pea  to  that  of  an  orange. 
With  a  moderate  degree  of  cystic  change 
a  kidney  will  secrete  freely  and  well ; 
and,  were  the  obstacle  removed,  would 
probably  continue  to  yield  urine  of  an 
average  quantity  and  quality  for  an  inde¬ 
finite  time.  But,  in  extreme  cases,  so  much 
interstitial  change  has  taken  place  that 
secretion  is  most  seriously  interfered  with, 
if  not  totally  arrested.  This  has  been 
learned  from  the  operations,  which  of  late 
years  have  become  common  for  these  con¬ 
ditions,  leaving  a  fistula  in  the  loin  from 
which  the  urinary  flow  can  be  watched. 

The  symptoms  of  cystic  kidney  are  in 
most  cases  very  obscure,  unless  the  condition 
give  rise  to  a  very  distinct  tumour,  which 
is  rare.  We  have  to  depend  here  upon 
local  pain,  usually  of  an  intermittent  cha¬ 
racter,  often  very  severe,  and  upon  traces  of 
catarrhal  products  in  the  urine  passed,  and 
also  upon  the  absence  of  evidence  of  other 
disease.  But,  in  many  cases,  cystic  kid¬ 
ney  is  found  after  death  in  persons  who 
have  never  complained  of  any  renal  dis¬ 
order.  Fortunately  for  surgeons,  the  pa¬ 
tients  afflicted  with  this  disease  who  seek 
their  aid  are  usually  suffering  from  renal 
calculus  as  an  exciting  cause,  and  have  the 
characteristic  pain  and  other  evidence  to 
guide  them,  and  a  definite  evil  to  remove. 

The  treatment  is  the  same  as  for  renal 
calculus.  In  other  words,  if  a  stone  is 
found  on  exploring  the  organ  through  a 
lumbar  incision,  it  is  to  be  removed  ;  but  if 
the  source  of  obstruction  is  not  found,  and 
the  suffering  be  severe  and  the  cystic 
change  far  advanced,  the  organ  should  be 
removed,  provided  there  is  evidence  that 
the  opposite  kidney  is  sound.  It  would  be 
better  probably  to  do  this  as  a  secondary 
operation  in  all  cases,  and  only  after  patient 
trial  of  drainage  through  the  loin ;  for  in 
some  cases  the  latter  has  been  found  to  re¬ 
lieve  and  even  cure  the  pain,  and,  on  the 
other  hand,  the  question  as  to  the  state  of 
the  opposite  kidney  is  always  a  most  diffi¬ 
cult  one  to  decide.  See  Nephrolithiasis. 

Hydatid  Cysts  of  the  kidney  are  very 
rare,  and  need  only  be  alluded  to  here  so 
far  as  to  say  that  the  symptoms  will  be 
those  of  a  fluid  tumour  of  the  kidney  {see 
Hydronephrosis),  together  with  the  extra 
evidence  to  be  obtained  by  aspiration  of 
the  tumour  in  the  loin,  and  examination  of 
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the  fluid  removed  for  hooklets,  &c.  The 
urine  passed  per  urethram  will  also  in  some 
cases  contain  the  latter. 

The  treatment  for  hydatid  disease  of 
one  kidney  alone  would  be  free  incision 
through  the  loin  into  the  sac,  and  removal 
of  its  contents  and  cyst  wall,  with  free 
drainage  of  the  resulting  cavity. 

Among  the  primary  solid  tumours  of 
the  kidney  are  nearly  all  the  neoplasms— if 
we  include  under  this  term  syphilitic  and 
tubercular  deposits,  as  is  often  done.  Thus 
we  find  sarcomata,  carcinomata,  lipomata, 
angiomata,  rhabdomyomata  or  tumours 
containing  striped  muscle -fibres,  also  some 
curious  heterotopic  growths  formerly  sup¬ 
posed  to  be  lipomata,  but  now  recognised  as 
derived  from  fragments  of  the  supra-renal 
capsule  included  in  the  kidney-substance 
during  its  development,  which  have  taken 
on  new  growth  at  a  later  period  of  life.  In 
the  pelvis  of  the  organ  wTe  also  find  papillo¬ 
ma,  and,  in  any  part,  syphilitic  gumma  and 
tubercular  deposit.  These  new  growths  are 
met  with  at  all  ages  from  infancy  upwards, 
and  apparently  with  equal  frequency  in 
both  sexes.  It  is  a  point  of  some  interest  to 
note  that,  with  the  exception  of  the  papillo¬ 
mata,  syphilomata,  and  tubercular  deposits, 
all  the  new  growths  appear  to  originate  in 
the  cortex  and  to  spread  inwards  towards 
the  pelvis.  The  sarcomata  are  mostly  of 
the  small-celled,  soft,  and  vascular  variety, 
and  bleed  readily  ;  the  carcinomata  are  also 
very  soft,  and  cause  haematuria  in  many 
cases ;  the  same  may  be  said  of  the  papil¬ 
lomatous  and  tubercular  masses.  All  the 
others  as  a  rule  do  not  bleed.  It  should  be 
remembered  here,  as  an  important  point 
bearing  upon  the  question  of  operations  on 
the  kidney,  that  the  new  growths  of  the 
organ  appear  to  limit  themselves  for  a  long 
time  to  it  alone,  and  do  not  readily  infect 
either  surrounding  tissues  or  the  adjacent 
glands  or  circulation.  They  sometimes 
attain  enormous  size  without  any  sign  of 
generalisation  anywhere. 

The  diagnosis  of  these  tumours  is  based 
upon  the  same  general  considerations  which 
guide  us  in  their  diagnosis  elsewhere.  We 
have,  indeed,  few  special  indications  to 
help  us  except  the  state  of  the  urine.  Here, 
in  the  case  of  the  sarcomata,  carcinomata, 
and  papillomata,  we  may  find  blood  and,  as 
in  one  of  the  writer’s  cases,  shreds  of  the 
tumour  ;  and,  in  the  case  of  the  tubercular 
kidney,  there  may  also  be  haematuria,  and, 
besides,  a  purulent  sediment  with  shreds  of 
caseous  matter.  But  of  the  presence  of  the 
other  growths  no  special  signs  are  known. 
In  all  cases  the  history,  both  personal  and 


family,  must  be  carefully  made  out ;  then 
the  duration  and  nature  of  the  symptoms ; 
then  the  urine  be  carefully  examined,  both 
before  and  after  palpation  of  the  tumour ; 
finally,  much  information  may  be  gained  by 
careful  puncture  of  the  mass  from  behind, 
at  the  point  of  election,  with  an  aspirator 
needle,  and  examination  of  the  material 
withdrawn. 

As  to  the  treatment  of  these  new  growths, 
further  study  is  required  before  definite  rules 
can  be  laid  down.  But  enough  has  already 
been  learned  to  point  to  the  conclusion  that, 
with  a  clear  history  of  malignant  tumour, 
an  exploratory  incision  should  be  made  as 
early  as  possible,  and  if  a  growth  be  found, 
that  it  should  be  removed  by  Nephrec¬ 
tomy.  Many  cases  are  on  record  in  which 
this  has  been  done  successfully,  and  many 
more  in  which  the  want  of  success  has 
been  due  to  delay  of  the  operation  until 
matters  had  gone  too  far.  For  the  benign 
tumours  little  treatment  is  ever  called  for ; 
they  often  give  no  sign  of  their  presence 
during  life.  Arthur  E.  Barker. 

KNEE,  Diagnosis  of  Affections  of  the. 
See  Thigh  and  Leg,  Diagnosis  of  Affections 
of  the. 

KNEE,  Dislocations  of  the. — Although 
the  bony  surfaces  of  the  knee-joint  offer 
little  impediment  to  dislocation,  the  liga¬ 
ments  holding  together  the  bones  are  so 
strong  that  complete  dislocation  is  very  un¬ 
common,  except  as  the  result  of  disease, 
and  partial  displacements  are  far  from  fre¬ 
quent. 

Dislocation  may  take  place  outwards , 
imvards,  forwards ,  backwards ,  and  by  ro¬ 
tation  outwards.  The  lateral  dislocations 
are  incomplete  ;  the  forward  and  backward 
may  be  either  complete  or  incomplete. 

Partial  dislocation  outwards  of  the 
tibia  is  the  most  frequent  accident,  and 
may  be  caused  by  a  weight  striking  the 
outer  condyle  when  the  limb  is  extended,  or 
by  an  outward  fall  when  the  leg  is  caught 
in  a  hole.  The  outer  condyle  rests  on  the 
inner  articular  facet  of  the  tibia,  the  inner 
condyle  projects  internally,  and  the  outer 
tuberosity  of  the  tibia  and  head  of  the 
fibula  form  a  prominence  on  the  outer  side 
of  the  joint.  A  certain  amount  of  rotation 
outwards  of  the  leg  usually  accompanies 
this  injury.  Beduction  is  easily  effected 
either  by  flexion  or  extension,  combined 
with  pressure,  and  an  ice-bag  or  Leiter’s 
coil  should  be  applied  to  allay  inflammation, 
after  which  the  joint  should  be  kept  on  a 
splint  for  a  month  to  allow  time  for  the  re¬ 
union  of  the  ligaments.  After  this,  a  knee- 
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support  should  be  worn  for  some  months. 
There  is  a  rare  accident  with  which  this 
dislocation  may  be  confounded,  viz. :  oblique 
fracture  of  the  outer  tuberosity  of  the  tibia 
with  fracture  of  the  fibula,  caused  by  a 
jump  from  a  height  on  to  the  feet. 

Partial  dislocation  inwards  is  usually 
caused  by  a  fall  on  the  outer  side  of  the 
leg,  the  limb  being  bent  under  the  body. 
The  inner  tuberosity  of  the  tibia  forms  a 
prominent  tumour  immediately  beneath  the 
skin  on  the  inner  side,  whilst  the  external 
condyle  of  the  femur  projects  externally. 
The  internal  saphenous  vein  is  liable  to  be 
injured  by  the  displaced  tibia.  Reduction 
is  easily  effected  by  pressing  the  tibia  out¬ 
wards,  at  the  same  time  that  the  foot  is 
drawn  inwards. 

Dislocation  forwards  gives  rise  to  very 
great  deformity,  and,  when  complete,  the 
tibia  may  be  forced  up  on  the  femur  to  the 
extent  of  two  to  four  inches.  It  may  be 
caused  by  some  force  striking  the  front  of 
the  femur  when  the  leg  is  fixed,  or  by  a 
heavy  weight  falling  from  the  shoulders 
and  striking  the  calf  of  the  leg,  whilst  the 
person  is  stooping.  The  tibia  forms  a  dis¬ 
tinct  prominence  anteriorly,  whilst  the  con¬ 
dyles  of  the  femur  project  into  the  popliteal 
space,  stopping  pulsation  in  the  artery  and 
giving  rise  to  great  pain  by  pressure  on  the 
nerves.  The  dislocation  is  usually  easily 
reduced  by  extension,  after  which  it  is  ne¬ 
cessary  to  keep  the  knee  at  rest  for  a  month 
or  six  weeks.  Passive  motion  should  then 
be  employed,  and  the  knee  be  supported  for 
some  months  in  a  leather  cap. 

Dislocation  backwards  is  about  half  as 
frequent  as  dislocation  forwards.  The  tibia 
projects  into  the  popliteal  space,  compress¬ 
ing  the  vessels  and  nerves,  and  the  con¬ 
dyles  of  the  femur  ride  forward.  The  limb 
is  usually  found  in  a  state  of  over- extension, 
and  the  patella  lies  with  its  surfaces  hori¬ 
zontal  beneath  the  projecting  femur.  Re¬ 
duction  can  be  effected  by  the  surgeon  fixing 
the  foot  with  his  knee  in  front  of  the  ankle, 
and  then  clasping  his  hands  behind  the  dis¬ 
placed  head  of  the  tibia,  and  drawing  it 
downwards  and  forwards  into  a  state  of 
flexion.  Should  this  method  fail,  ordinary 
extension  may  be  tried.  The  after-treat¬ 
ment  will  be  same  as  in  the  other  forms. 

Dislocation  by  rotation  outwards  is  very 
rare.  The  tuberosities  of  the  tibia  are 
directed  antero-posteriorly,  and  the  patella 
projects  on  the  outer  side,  whilst  the  inner 
surface  of  the  leg  is  directed  forwards  and 
the  fibula  backwards.  Reduction  is  to  be 
effected  by  first  making  extension,  and  then 
twisting  the  leg  inwards. 


Congenital  Dislocations  are  usually  for¬ 
wards. 

Compound  Dislocations  as  a  rule  neces¬ 
sitate  amputation  of  the  limb. 

E.  Clement  Lucas. 

KNEE,  Excision  of  the.  See  Joints, 
Excision  of. 

KNEE-JOINT,  Amputations  at  the. 

Disarticulation  at,  or  amputation  through 
the  knee-joint,  although  alluded  to  and 
performed  by  the  older  surgeons,  includ¬ 
ing  Hildanus,  Hoin  of  Dijon,  J.  L.  Petit, 
Blandin,  and  Brasdor,  did  not  find  general 
acceptance  until  Velpeau,  in  1829,  strongly 
advocated  the  procedure,  which  he  carried 
out  by  a  circular  amputation  four  fingers’ 
breadth  below  the  patella.  Even  then,  it 
had  but  a  short-lived  popularity  until  Mal- 
gaigne  expressed  his  emphatic  opinion  that 
it  had  been  too  soon  abandoned,  having  re¬ 
gard  to  its  special  advantages  in  facilitat¬ 
ing  the  movements  of  the  hip-joint.  His 
advocacy  was  supported  subsequently  in 
America  by  Smith,  Markoe,  and  Brinton,  and 
in  England  by  Holmes,  Pollock,  and  others. 
The  advantages  mentioned  by  Markoe  are 
— (1)  the  slight  shock  attending  the  opera¬ 
tion  ;  (2)  the  limited  section  of  the  tissues ; 
(3)  the  non-exposure  of  the  muscular  filter- 
spaces  and  the  consequently  diminished 
risk  of  suppuration  in  the  thigh ;  (4)  the 
comparatively  few  vessels  requiring  liga¬ 
ture  ;  (5)  the  attachments  of  the  thigh  mus¬ 
cles  being  mainly  preserved;  (6)  the  absence 
of  muscular  retraction  ;  (7)  the  diminished 
risk  of  osteo-mvelitis  and  exfoliation,  from 
the  femur  not  being  sawn  across ;  and  (8) 
finally,  the  useful  character  of  the  resulting 
stump.  In  spite  of  these  advantages,  the 
operation,  owing  to  the  irregular  surface  of 
bone  on  the  face  of  the  stump,  the  alleged 
liability  to  exfoliation  of  the  cartilage  of  in¬ 
crustation,  and  the  high  mortality,  fell  again 
into  disfavour. 

The  next  procedure  adopted  was  the 
operation,  recommended  by  Syme,  through 
the  condyles  of  the  femur,  but  with  a  short 
anterior  and  long  posterior  flap  taken  from 
the  calf  of  the  leg,  almost  similar  to  the 
flaps  made  by  Hoin  in  amputation  through 
the  knee-joint.  The  long  posterior  flap  is, 
however,  an  obvious  disadvantage.  Hence 
Carden  introduced  a  modification,  dispens¬ 
ing  with  the  posterior  flap  and  substituting  a 
long  anterior  skin  flap.  Carden’s  modifica¬ 
tion,  which  possesses  many  advantages,  is 
still  frequently  performed.  ‘  The  operator, 
standing  on  the  right  side  of  the  limb, 
seizes  it  between  his  left  forefinger  and 
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thumb  at  the  spot  selected  for  the  base  of 
the  flap,  and  enters  the  point  of  the  knife 
close  to  his  finger,  bringing  it  round,  through 
skin  and  fat,  below  the  patella,  to  the  spot 
pressed  by  his  thumb  ;  then,  turning  the 
edge  downwards,  at  a  right  angle  with  the 
line  of  the  limb,  he  passes  it  through  the 
spot  where  it  first  entered,  cutting  outwards 
through  evei^thing  behind  the  bone.  The 
flap  is  then  reflected,  and  the  remainder  of 
the  soft  parts  divided  straight  down  to  the 
bone  ;  the  muscles  are  then  slightly  cleared 
upwards  and  the  saw  applied.’  This  ope¬ 
ration,  however,  has  two  defects — (1)  the 
danger  of  sloughing  of  the  anterior  flap, 
and  (2)  of  a  large  gaping  wound,  owing  to 
the  tendency  to  retraction  of  the  posterior 
tissues.  These  defects  are  to  a  great  ex¬ 
tent  remedied  by  Gritti’s  operation,  which 
consists  in  a  somewhat  square-shaped  or 
rectangular  flap  taken  from  the  front  of  the 
knee,  retaining  the  patella,  the  femur  being 
divided  on  a  level  with  the  condyles.  In 
addition,  the  cartilaginous  surface  of  the 
patella  is  removed,  and  the  patella  and 
the  cut  surface  of  the  femur  are  placed  in 
apposition,  in  the  hope  of  bony  union  taking 
place.  This  operation  suggests  Pirogoff’s 
amputation  transferred  to  the  knee-joint. 

But  in  Gritti’s  operation  there  is  a  diffi¬ 
culty  to  be  overcome — that  of  keeping  the 
patella  and  the  cut  surface  of  the  femur  to¬ 
gether.  With  this  object,  the  writer  has  sug¬ 
gested  a  higher  femoral  section — namely,  at 
a  point  from  half  to  three-quarters  of  an  inch 
above  the  antero-superior  edge  of  the  car¬ 
tilage  of  incrustation.  This  point  is  selected, 
as  a  femoral  section  lower  down  inevitably 
leads  to  the  tilting  forward  of  the  patella 
during  the  healing  of  the  wound ;  and,  on 
the  other  hand,  were  the  section  made 
higher  than  the  point  indicated,  the  me¬ 
dullary  canal  would  be  opened  with  in¬ 
creased  danger  to  the  patient ;  besides,  the 
risk  of  the  split  patella  hanging  down  at  a 
lower  level  than  the  cut  surface  of  the 
femur  would  be  present.  The  femoral  sec¬ 
tion  being  well  above  the  condyles  of  the 
femur,  the  writer  has  suggested  that  this 
modification  of  Gritti’s  amputation  be  de¬ 
signated  1  supra-condyloid.’  Its  steps  may 
be  briefly  described  : — The  anterior  flap,  not 
rectangular,  but  oval,  should  reach  from  a 
point  one  inch  above  either  condyle  to 
the  other,  and  thence  downwards  below 
the  tubercle  of  the  tibia.  A  posterior  flap, 
at  least  one-third  the  length  of  the  anterior 
flap,  should  also  be  formed,  since  the  pos¬ 
terior  tissues  retract  so  much  more  than 
the  anterior.  Unless  the  flap  be  made  in 
the  situation  indicated,  there  is  the  risk  of 


a  gaping  wound,  as  in  Carden’s  and  Gritti’s 
operations.  By  suturing  the  two  bones  to¬ 
gether  and  leaving  the  sutures  in  the  wound, 
displacement  of  the  bones  is  effectually 
prevented,  and  the  chances  of  bony  union 
largely  increased,  while  the  condition  most 
favourable  to  fibrous  union  exists. 

The  special  advantages  of  the  supracon- 
dyloid  amputation  are  : — (1)  The  posterior 
surface  of  the  anterior  flap  is  furnished 
with  a  natural  synovial  lining,  which 
largely  diminishes  the  risk  of  exhaustive 
suppuration  and  purulent  absorption.  (2) 
By  suturing  the  bones  together,  as  de¬ 
scribed,  the  possibility  of  the  split  patella 
shifting  from  its  place  on  the  cut  surface 
of  the  femur  is  }3revented.  (3)  The  osseous 
curtain,  formed  by  the  split  patella  covering 
the  surface  of  the  femur,  lessens  the  risk  of 
pyaemia  and  sloughing,  as  in  the  case  of 
the  periosteal  curtain  recommended  by  Yon 
Langenbeck.  (4)  The  vessels  are  divided 
at  right  angles  to  their  continuity,  instead 
of  obliquely,  as  in  other  flap  operations. 
(5)  The  posterior  flap  lessens  the  risk  of  a 
gaping  wound  posteriorly.  (6)  The  di¬ 
minished  liability  to  tubular  sequestra.  (7) 
Only  one  large  artery  requires  ligature. 
(8)  There  is  less  of  shock  than  in  the  higher 
amputations,  the  divided  muscles  being  few, 
and  cut,  not  through  their  fleshy  bellies,  but 
at  their  tendinous  extremities.  (9)  There 
is  less  liability  to  suppuration.  (10)  The 
medullary  membrane  not  being  interfered 
with,  there  is  less  liability  to  osteo-myelitis. 
(11)  The  preservation  of  the  normal  attach¬ 
ments  of  the  extensors  of  the  leg. 

In  suturing  the  bone,  wire  or  chromi- 
cised  catgut  should  be  used.  Having  had  in 
his  earlier  experience  to  deal  at  times  with 
serious  haemorrhage  from  the  popliteal  vein, 
the  writer  now  ligatures  that  vessel  with 
chromicised  or  carbolised  catgut,  and  no 
such  trouble  has  since  ensued.  The  cases  for 
which  this  method  of  amputation  is  most 
suitable  are — (1)  Fractures  of  the  leg  ne¬ 
cessitating  amputation,  in  which  the  injury 
to  the  soft  parts  extends  high  up ;  (2) 
extensive  necrosis,  or  abscess  of  the  head 
or  upper  third  of  the  tibia ;  and  (8)  cases 
of  malignant  growth,  in  which  the  removal 
of  the  whole  leg  is  expedient. 

William  Stokes. 

KNEE-JOINT,  Diseases  of  the. — The 
knee-joint,  from  its  prominent  position, 
mobility,  and  active  function,  is  peculiarly 
prone  to  disease. 

Acute  synovitis  is  very  common  in  the 
knee,  and  is  usually  of  traumatic  origin. 
The  swelling  of  this  joint  is  obvious ; 
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it  reveals  the  outline  of  the  synovial  re¬ 
flexions,  making  a  rounded  prominence  over 
the  lower  end  of  the  front  of  the  femur, 
and  bulging  on  either  side  of  the  patella. 
Fluctuation  is  easily  felt  from  side  to  side, 
and  the  bulging  is  increased  by  pressing 
back  the  patella,  which  is  thrust  forward  by 
the  fluid,  and  can  be  made  to  ‘  rap  ’  against 
the  femur.  The  increased  temperature  of 
the  joint  can  also  be  easily  felt  by  the  hand. 
Movement  will  be  resisted  and  the  joint 
fixed  in  the  slightly  flexed  position,  by  the 
rigidity  of  the  surrounding  muscles. 

If  the  synovitis  be  of  rheumatic  origin, 
other  joints  will  probably  be  affected,  and 
there  will  be,  in  addition,  the  general  symp¬ 
toms  of  rheumatism.  It  often  happens 
however,  that  inflammation  persists  in  one 
joint  after  the  subsidence  of  the  fever  and 
the  recovery  of  the  other  articulations,  and 
the  knee  is  especially  liable  to  be  the  joint 
selected.  Synovial  effusion  persists  or  re¬ 
curs,  and,  when  the  swelling  is  removed, 
the  joint  is  left  stiff  by  adhesions  both 
within  and  around  the  joint. 

Pycemic  synovitis  frequently  attacks  the 
knee,  and  in  the  acute  form  usually  leads 
to  rapid  and  destructive  suppuration.  The 
occurrence  of  suppuration  is  indicated  by 
increase  of  the  constitutional  disturbance, 
and  by  the  presence  of  oedema  along  the 
sides  of  the  condyles  of  the  femur  and  the 
head  of  the  tibia. 

The  first  essential  in  the  treatment  of 
all  acute  inflammations  of  the  knee  is  to 
ensure  perfect  immobility  of  the  joint.  A 
splint  must  be  applied,  extending  to  the 
upper  part  of  the  thigh  and  including  the 
whole  of  the  leg  and  foot ;  and  to  this  the 
limb  is  to  be  bandaged  in  a  position  of 
slight  flexion.  A  McIntyre’s  splint  is  a 
convenient  form,  but  whatever  kind  of 
splint  is  used  must  have  a  foot-piece,  and 
include  the  whole  limb  as  far  as  the 
upper  fourth  of  the  thigh.  In  many  cases 
much  comfort  is  given  by  swinging  the 
limb,  as  in  a  ‘  Salter’s  cradle.’  In  the  early 
stage  of  synovitis  the  joint  may  be  leeched, 
or  cold  applied  ;  and  when  the  acute  symp¬ 
toms  have  subsided,  blisters  and  pressure 
are  useful. 

When  suppuration  is  suspected,  the  na¬ 
ture  of  the  effused  fluid  is  to  be  ascertained 
by  aspiration,  and,  if  pus  is  present,  the 
joint  must  be  freely  laid  open  by  an  incision 
on  each  side  of  the  patella,  as  far  back  as 
possible,  so  as  to  thoroughly  drain  the  cavity. 

Subacute  synovitis ,  leading  to  hydrops 
articuli,  is  more  commonly  seen  in  the  knee 
than  in  any  other  joint.  The  joint  is  weak, 
and  bulges  in  all  directions  from  the  con¬ 


tained  fluid.  If  blistering  or  pressure  by 
an  elastic  bandage  or  strapping  does  not 
remove  the  fluid,  the  joint  must  be  emptied 
by  aspiration,  and  pressure  be  afterwards 
maintained  ;  and  if  it  again  fill,  an  injection 
may  be  used,  such  as  a  1  per  cent,  solution 
of  carbolic  acid,  or  a  mixture  of  tincture  of 
iodine  and  water,  1  to  10  or  20.  An  elastic 
knee-cap  must  be  worn  afterwards.  See 
Hydrarthrosis. 

Recurrent  synovitis  in  the  knee  is  some¬ 
times  due  to  adhesions  within  the  joint,  in 
which  case  movement  will  be  restricted, 
and  perhaps  painful,  in  certain  directions. 
The  adhesions  are  to  be  ruptured  by  sudden 
flexion  during  anaesthesia. 

Chronic  synovitis  of  the  knee-joint  is 
commonly  met  with  in  the  form  of  pulpy 
degeneration,  giving  rise  to  an  indolent 
elastic  swelling  of  the  synovial  tissue,  and 
leading  eventually  to  ulceration  of  the 
cartilages  and  softening  of  the  ligaments. 
After  -a  time,  displacement  of  the  bones 
occurs,  the  tibia  being  drawn  backwards 
and  rotated  outwards  and  the  limb  flexed, 
so  that  the  articular  surface  of  the  femur 
projects  in  the  front  of  the  joint,  and  the 
patella  rests  on  the  outer  condyle. 

Scrofulous  disease  of  the  Ttnee  may 
commence  thus,  or,  as  is  more  commonly 
the  case,  in  a  chronic  articular  ostitis.  In 
either  case,  the  disease  makes  very  indolent 
and  slow  progress,  the  products  of  inflam¬ 
mation  showing  an  early  tendency  to  de¬ 
generative  changes,  so  that  the  synovial 
membrane,  having  first  become  thickened 
and  pulpy,  slowly  caseates  or  suppurates ; 
or  the  expanded  joint-ends  of  the  femur 
and  tibia  gradually  undergo  central  soften¬ 
ing,  and  ulcerate  either  in  the  direction  of 
the  surface  or  into  the  joint.  These  changes 
are  accompanied  by  but  little  pain  or  py¬ 
rexia. 

At  the  commencement  of  chronic  dis¬ 
ease  of  the  knee-joint,  the  limb  must  be  at 
once  fixed  upon  a  splint ;  if  there  be  any 
considerable  heat  or  pain  about  the  joint, 
perfect  rest  must  be  enjoined,  but  if  these 
be  slight,  a  well-fitted  leather  splint,  or  a 
Thomas’s  splint,  may  be  applied,  and  the 
patient  allowed  to  get  about  on  crutches 
and  with  a  thick  sole  to  the  boot  on  the 
sound  limb.  Every  possible  attention  must 
be  paid  to  the  general  health  and  to  improv¬ 
ing  the  reparative  power;  while,  at  the 
same  time,  local  counter-irritation  may  be 
effected  by  the  cautery  or  repeated  small 
blisters,  and  followed  by  strapping  over 
mercurial  ointment. 

In  more  advanced  cases  of  synovial 
degeneration,  in  young  subjects,  the  pulpy 
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tissue  may  be  scraped  or  dissolved  away 
through  lateral  incisions  made  on  each 
side  of  the  patella.  A  Volkmann’s  spoon 
should  be  used  for  scraping  out  the  dis¬ 
eased  membrane ;  sulphuric  acid  diluted 
with  two  parts  of  water  may  be  used  for 
its  solution.  The  remaining  alternatives 
are  excision  or  amputation. 

If  the  disease  commence  in  a  chronic 
ostitis  of  the  end  of  the  femur  or  head  of 
the  tibia,  symptoms  of  suppuration  must 
be  carefully  w'atched  for,  and  any  indication 
of  the  presence  of  matter  within  the  can¬ 
cellous  tissue  must  be  followed  by  perfora¬ 
tion  of  the  bone,  to  endeavour  to  obtain  its 
exit  upon  the  surface  rather  than  into  the 
joint.  It  is  not  uncommon  in  performing 
excision  of  the  knee  to  find,  on  making  the 
section  of  the  tibia,  the  cavity  of  an  abscess 
from  which  matter  has  made  its  way  into 
the  joint.  If  such  a  cavity  does  not  extend 
far  from  the  joint  surface,  it  may  be  scraped 
out,  and  a  satisfactory  ankylosis  may  still 
be  obtained  ;  but  if  the  bone  be  extensively 
softened  or  carious,  amputation  will  be  ne¬ 
cessary.  The  same  may  be  said  of  abscess  in 
the  end  of  the  femur. 

Syphilitic  disease  of  the  knee  is  met 
with,  both  as  a  synovial  effusion  accom¬ 
panying  the  secondary  stage,  and  also  as 
a  gummatous  infiltration  of  the  synovial 
membrane,  or  of  the  sub -periosteal  or  other 
tissues  around  the  joint. 

The  joint  must  be  kept  at  rest  during 
the  administration  of  antisyphilitic  reme¬ 
dies,  and  under  these  the  secondary  syno¬ 
vitis  usually  subsides.  The  tertiary  dis¬ 
ease  often  leaves  much  stiffness  from 
thickening  and  cicatricial  contraction,  both 
within  and  without  the  joint.  This  form 
of  disease  is  also  met  with  in  inherited  sy¬ 
philis.  In  .addition  to  the  constitutional 
treatment,  shampooing,  passive  movements, 
and  friction  with  oleaginous  liniments  must 
be  resorted  to. 

The  knee  is  one  of  the  joints  most  fre¬ 
quently  the  seat  of  osteoarthritis,  the 
symptoms  of  which  are  usually  easily 
recognisable.  There  is  a  moderate  amount 
of  synovial  effusion,  marked  and  often 


loud  crepitation  on  movement,  and  altera¬ 
tions  in  the  shape  of  the  ends  of  the  bones, 
obvious  both  to  sight  and  touch.  Much 
lameness  results,  and  sometimes  much 
wasting  of  the  muscles  of  the  thigh  and  leg. 
The  disease  may  be  retarded  and  amelio¬ 
rated,  in  its  earlier  stages,  by  treatment 
directed  to  the  correction  of  rheumatic 
tendencies,  and  by  the  local  use  of  warm 
douches  and  frictions;  the  joint  should  be 
supported,  as  by  a  flannel  bandage,  but  not 
fixed;  and  unless  there  be  much  or  in¬ 
creasing  swelling,  moderate  use  of  the  limb 
may  be  permitted. 

Loose  cartilages,  though  occasionally 
met  with  in  other  joints,  are  found  chiefly 
in  the  knee,  wherein  their  presence  is  the 
more  obvious  because  of  the  grave  incon¬ 
venience  to  which  they  give  rise.  The 
anatomical  structure  of  the  joint  and  its 
free  movement  make  it  especially  easy  for 
the  loose  body  to  slip  between  the  ends  of 
the  bones ;  this  gives  rise  to  acute  pain, 
and  may  cause  the  patient  to  fall.  Recur¬ 
rent  synovitis  is  set  up,  with  increasing 
weakness  of  the  joint,  and  the  usefulness  of 
the  limb  is  materially  impaired.  The  body 
can  be  pushed  to  the  surface  of  the  joint 
and  felt  through  its  coverings.  Sometimes 
it  is  pedunculated,  and  its  movements 
therefore  restricted  to  one  part  of  the  joint. 
Loose  bodies  are  often  multiple. 

If  the  patient  be  in  good  health  the  loose 
cartilage  is  best  removed  by  direct  incision 
of  the  joint,  with  antiseptic  precautions.  If 
this  be  not  desirable,  attempts  should  be 
made  by  strapping  and  bandaging  to  fix  the 
loose  body  in  one  part  of  the  synovial  sac, 
and  an  elastic  knee-cap  be  worn  to  restrict 
movement  and  support  the  joint.  See 
Loose  Cartilages. 

J.  Warrington  Haward. 

KNOCK-KNEE.  See  Genu  Valgum. 

KOCHER’S  OPERATION.  See 

Tongue,  Operations  for  Removal  of  the. 

KYPHOSIS.  See  Antero-Posterior 
Spinal  Curvature. 
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LABIA  PUDENDI.  /See  Vulva. 

LABYBINTH,  Affections  of  the.  /See 
Ear,  Internal,  Diseases  of  the. 

LACBYMAL  APPARATUS,  Dis¬ 
eases  of  the. — Acute  Inflammation  of 
the  Lacrymal  Gland,  or  of  the  connec¬ 
tive  tissue  immediately  surrounding  it,  is 
acknowledged  by  all  observers  to  be  of 
rare  occurrence.  The  local  signs  are  red¬ 
ness,  heat,  pain,  swelling,  and  disturbance 
of  function.  In  some  cases,  the  secretion 
is  greatly  increased  in  quantity ;  Schmidt, 
for  example,  stating  that  he  collected  by 
means  of  a  sponge,  in  the  course  of  twenty- 
four  hours,  no  less  than  two  pounds  seven 
and  a  half  ounces  of  fluid.  In  other  in¬ 
stances  it  is  diminished.  The  globe  of  the 
eye  is  pushed  downwards,  or  downwards 
and  inwards,  and  its  movements  are  in¬ 
terfered  with,  so  that  diplopia  results. 
Vision  is  not,  however,  materially  lowered, 
because  the  elasticity  of  the  optic  nerve 
permits  some  stretching  to  take  place  with¬ 
out  impairment  of  function.  Intolerance 
of  light  and  spasm  of  the  lids  have  been 
occasionally  noticed. 

The  process  of  suppuration  in  the  lacry¬ 
mal  gland  is  attended  with  considerable 
disturbance  of  the  general  health.  The 
swelling  remains  for  some  time  hard  and 
resistant  to  pressure,  owing  to  the  dense 
tissues  surrounding  it.  It  is  limited  to  the 
outer  part  of  the  orbit  and  eyelid,  and  in 
the  course  of  ten  days  or  a  fortnight  begins 
to  soften,  and  may  point  either  in  the  con¬ 
junctival  sac  or  on  the  skin  near  the  mar¬ 
gin  of  the  orbit.  The  pre-auricular  lym¬ 
phatic  gland  is  sometimes  swollen.  The 
treatment  consists  in  the  application  of 
leeches,  irrigation  with  cold  water,  purga¬ 
tion,  and  general  antiphlogistic  measures. 
Owing  to  the  deep  situation  occupied  by 
the  gland,  the  abscess,  if  allowed  to  burst 
spontaneously,  is  apt  to  leave  a  fistulous 
tract  behind  it.  It  should  therefore  be 
opened  freely  as  soon  as  fluctuation  is 
perceived.  The  incision  should  be  made 
parallel  with  the  margin  of  the  orbit  and 
the  fibres  of  the  orbicularis  muscle.  A 
drainage-tube  may  be  introduced. 

Chronic  Inflammation  of  the  Lacry¬ 
mal  Gland  is  also  of  rare  occurrence.  The 
symptoms  resemble  those  of  the  acute 


form,  but  are  more  subdued.  The  forma¬ 
tion  of  a  fistula  is  not  infrequent.  Where 
this  unfortunate  event  has  taken  place,  at¬ 
tempts  may  be  made  to  effect  its  cure.  The 
most  effective  method  consists  in  threading 
two  needles  with  a  piece  of  fine  silk.  One 
of  the  needles  is  then  introduced  through 
the  external  orifice,  and  made  to  travel  for 
some  distance  up  the  fistulous  passage  be¬ 
fore  perforating  the  conjunctiva  ;  the  other 
needle  is  carried  through  the  conjunctiva 
close  to  the  cutaneous  orifice  of  the  fistula. 
On  tying  the  two  ends  of  the  silk  together, 
a  portion  of  the  conjunctiva  is  enclosed  in 
the  loop,  which  on  cutting  its  way  out  es¬ 
tablishes  a  new  opening  for  the  tears.  After 
the  edges  of  the  fistula  have  been  freshened, 
and  brought  together  with  a  suture  or  two, 
the  cutaneous  passage  closes.  Another 
method  consists  in  heating  to  redness,  by 
means  of  a  galvanic  battery,  a  wire,  which 
has  been  introduced  into  the  fistula. 

Chronic  Enlargement  of  the  Lacry¬ 
mal  Gland  may  be  due  either  to  simple 
hypertrophy  of  the  gland-tissue,  or  to  the 
formation  of  such  benign  tumours  as 
adenoma,  fibroma,  myxoma,  and  chon¬ 
droma  ;  or  lastly  to  the  gland  becoming 
the  seat  of  the  malignant  and  recurrent 
tumours  known  as  round- celled  and  spindle- 
cclled  sarcoma,  which  usually  occur  in  chil¬ 
dren,  carcinoma  and  epithelioma,  which 
are  most  common  in  old  persons.  In 
several  of  these  forms  of  disease  cysts 
and  partial  colloid  degeneration  may  super¬ 
vene.  Cases  of  syphilitic  disease  of  the 
lacrymal  gland  have  been  recorded  by 
several  observers ;  one  by  Mr.  Streatfeild 
was  cured  by  the  use  of  mercury  and  iodide 
of  potassium.  It  is  very  difficult  to  dia¬ 
gnose  a  chronic  enlargement  of  the  lacry¬ 
mal  gland  from  a  node,  and  it  is  probable 
that  the  two  affections  have  sometimes 
been  mistaken  for  each  other,  especially  as 
both  may  proceed  from  the  same  cause, 
and  may  both  disappear  under  the  same 
treatment. 

Extirpation  of  the  Lacrymal  Gland. 
The  lacrymal  gland  consists  of  two  parts, 
one  superior,  the  other  inferior  and  in 
close  relation  with  the  conjunctiva.  If 
the  upper  or  larger  mass  alone  require 
removal,  it  is  sufficient,  in  prominent  eyes, 
to  make  a  cut  through  the  skin  just  be¬ 
low  the  eyebrow,  parallel  to  the  margin  of 
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the  orbit,  and,  in  deep- set  and  low-browed 
eyes,  to  shave  the  hairs  and  divide  the  skin 
along  the  middle  of  the  eyebrow  for  the 
space  of  an  inch  and  a  half.  The  depth  at 
which  the  gland  is  situated  is  considerable, 
and  the  dissection  must  be  continued  till  it 
can  be  seized  with  vulsellum  forceps  and 
drawn  down.  A  little  manipulation  with 
the  handle  of  the  scalpel  will  then  effect  its 
removal.  When  the  gland  is  greatly  aug¬ 
mented  in  size,  or  when  both  parts  have  to 
be  removed,  the  palpebral  fissure  may  be 
enlarged  by  a  cut  made  towards  the  temple 
from  the  external  canthus.  The  small 
branches  of  the  facial  artery  which  are 
divided  should  be  tied,  and  the  upper  lid 
can  then  be  dissected  up  till  the  gland  is 
exposed,  when  it  may  be  seized  and  removed 
as  before.  Mr.  Z.  Laurence,  who  extirpated 
the  gland  on  several  occasions,  not  only  en¬ 
larged  the  palpebral  fissure  in  the  manner 
just  described,  but  made  a  cut  below  the 
eyebrow,  which  was  continued  till  it  met 
the  first  incision  at  an  acute  angle.  The 
triangular  flap  thus  made  was  dissected 
back  towards  the  nose,  till  the  gland  was 
exposed. 

Obstruction  of  the  Canaliculi. — The 
orifice  of  one  or  other  of  these  minute  tubes 
is  sometimes  occluded  by  a  delicate  pellicle, 
which  may  be  broken  down  with  facility  by 
the  pressure  against  it  of  a  sharp-pointed 
probe  or  a  breast-pin.  It  appears  to  be  a 
congenital  defect  when  the  opening  is  ob¬ 
structed  in  this  or  any  other  manner.  The 
tears  collect  at  the  inner  corner  of  the  eye, 
and,  if  not  wiped  away,  from  time  to  time 
trickle  over  the  margin  of  the  lid  and  down 
the  cheek,  which  they  redden  and  excoriate. 
This  condition,  which  is  named  Epiphora, 
is  especially  marked  on  exposure  of  the  eye 
to  cold  winds,  bright  fights,  and  after  food, 
and  during  any  mental  excitement  occa¬ 
sioning  congestion  of  the  vessels.  In  such 
cases  there  is  usually  some  redness  of  the 
conjunctiva,  both  ocular  and  palpebral.  A 
little  puriform  mucus  appears  in  the  con¬ 
junctival  sac,  and  the  fids  stick  together 
during  sleep.  When  these  symptoms  have 
suddenly  appeared,  a  careful  inspection 
should  be  made  of  the  puncta  lacrymalia 
with  a  hand  lens.  An  eyelash  or  other 
foreign  body  may  sometimes  be  discovered, 
the  removal  of  which  at  once  relieves  the 
symptoms.  Small  dacryoliths,  and  occa¬ 
sionally  accumulations  of  leptothrix,  have 
been  observed  to  occlude  the  canaliculi.  As 
a  rule,  they  require  removal  by  an  incision. 
Occlusion  of  the  canaliculi  is  often  the  result 
of  burns,  lacerations,  and  surgical  operations 
performed  upon  the  fids,  as  well  as  of  the 


development  of  polypi.  In  the  former  cases, 
efforts  should  be  made  to  restore  the  patency 
of  the  canal,  which  may  sometimes  with 
care  be  effected. 

Deviation  of  the  Puncta. — It  is  of 
great  importance  that  the  puncta  should 
occupy  their  normal  position.  If  the  mar¬ 
gins  of  the  eyelids  are  turned  inwards,  they 
become  applied  to  the  globe  of  the  eye ;  if 
outwards  the  fluid  cannot  enter  these  ori¬ 
fices,  and  in  either  case  epiphora  results. 
The  conditions  leading  to  deviation  of  the 
puncta  are  very  various.  In  old  people 
eversion  of  the  lower  fid  is  often  attributable 
to  mere  relaxation  of  the  skin  and  loss  of 
power  of  the  orbicularis  muscle.  It  may 
also  be  due  to  paralysis  of  the  facial  nerve, 
a  condition  that  has  been  observed  in  in¬ 
fants  as  the  result  of  the  employment  of 
forceps  in  delivery.  Such  cases  are  com¬ 
monly  incurable,  and  removal  of  the  lacry¬ 
mal  gland  holds  out  the  best  prospect  of 
improvement.  Thickening  attended  with 
some  eversion  of  the  fids  is  a  frequent  re¬ 
sult  of  ciliary  blepharitis  ;  and  when  this  is 
ascertained  to  be  the  cause,  the  conditions 
which  have  led  to  the  inflammation  of  the 
fids  should  be  carefully  studied,  attention 
should  be  paid  to  the  refraction  of  the  eye, 
and  appropriate  local  and  general  measures 
be  adopted,  before  resorting  to  any  of  the- 
operative  measures  which  are  about  to  be 
described.  See  Blepharitis  Ciliaris  under 
Eyelids,  Diseases  of  the. 

Mucocele  or  Chronic  Dacryocystitis. 
This  condition  is  usually  but  not  neces¬ 
sarily  associated  with  epiphora— that  is  to 
say,  where  mucocele  exists  there  is  almost 
always  epiphora,  but  epiphora  may  exist 
without  mucocele.  It  is  probably,  in  most 
instances,  the  result  of  antecedent  inflam¬ 
mation  of  the  sac. 

The  symptoms  are  those  of  a  smooth, 
rounded,  or  oval  tumour  presenting  itself  at 
the  inner  angle  of  the  eyelids  in  the  posi¬ 
tion  of  the  lacrymal  sac.  It  is  often  bi- 
lobed  in  consequence  of  the  position  of  the 
ligamentum  palpebrale  internum,  which 
crosses  the  sac  at  right  angles,  and  binds  it 
down  near  its  centre.  It  is  painless  and 
tense,  though  possessing  a  considerable 
amount  of  elasticity.  In  some  instances 
no  impression  can  be  made  upon  it  by 
pressure,  whilst  in  others  it  may  be  par¬ 
tially  or  completely  emptied,  the  contents 
either  altogether  passing  down  the  nose,  or 
being  regurgitated  through  the  canaliculi 
and  puncta  into  the  sac  of  the  conjunctiva. 
Not  infrequently  it  flows  in  both  directions. 
The  fluid  which  regurgitates  is  at  first 
clear,  thin,  and  transparent,  as  though  com- 
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posed  of  tears  alone,  but  almost  imme-  j 
diately  becomes  thick  and  glairy,  and  if 
the  pressure  be  continued  puriform  mucus 
is  usually  discharged.  The  flaccid  sac  can 
then  be  felt.  In  most  instances  the  con¬ 
junctiva,  especially  near  the  inner  angle  of 
the  eye,  is  red  and  inflamed,  and  not  in¬ 
frequently  pustules  appear  on  the  margins 
of  the  lids  ;  whilst,  in  a  large  proportion  of 
cases,  the  epithelium  of  the  cornea  at  the 
sclero-corneal  junction  may  be  detached,  a 
condition  which  may  develop  into  an  ulcer 
of  considerable  depth  with  whitish  slimy 
base.  According  to  Panas,  in  the  healthy 
state  the  membrane  of  the  sac  secretes  a 
glairy  fluid,  in  which  columnar  epithelial 
cells  destitute  of  cilia  may  be  seen  with  the 
aid  of  the  microscope.  In  disease,  lactes¬ 
cent  striae  appear  in  the  fluid,  which  at  first 
sight  look  like  pus,  but  which  are  only  ac¬ 
cumulations  of  mucus-globules,  resembling 
those  met  with  in  the  fluid  secreted  from 
other  inflamed  mucous  membranes.  It  is 
only  when  the  inflammation  has  attained  a 
certain  degree  of  intensity  and  has  become 
the  seat  of  an  epithelial  exfoliation  or  ulcer¬ 
ation,  that  the  contents  of  the  sac  become 
really  purulent.  In  some  instances,  small 
plates  of  cholesterine  are  to  be  found  in 
the  fluid.  In  the  early  stages  of  chronic  in¬ 
flammation  of  the  lacrymal  sac,  the  mem¬ 
brane  is  either  uniformly  reddened  or  pre¬ 
sents  patches  of  congestion.  After  some 
time  it  becomes  thickened  and  soft,  bleeding 
freely  when  touched ;  and  it  is  stated  by 
those  who  have  laid  the  sac  open — an  opera¬ 
tion  now  rarely  performed — that  the  mucous 
membrane  presents  a  villous  aspect,  with 
rugae  that  must  greatly  tend  to  occlude  the 
passage. 

At  certain  points  constrictions  are  apt 
to  occur,  the  most  common  site  being  the 
point  where  the  lacrymal  sac  becomes  con¬ 
tinuous  with  the  nasal  duct,  the  next  the 
point  of  entrance  of  the  canaliculi  into 
the  lacrymal  sac,  and  perhaps  the  next  the 
inferior  orifice  of  the  nasal  duct.  In  the 
dissection  of  a  lacrymal  fistula  which  had 
existed  twenty-two  years  without  treatment, 
A.  Yoisin  found  that  the  common  opening 
of  the  two  lacrymal  ducts  into  the  lacrymal 
sac  was  obliterated ;  the  sac  when  empty 
and  retracted  presented  friable  walls.  There 
was  a  complete  obstruction  at  the  point  of 
junction  of  the  sac  with  the  nasal  duct. 
In  some  instances,  the  lacrymo-nasal  pas¬ 
sage  has  been  observed  to  be  constricted  at 
the  point  where  the  sac  is  continuous  with 
the  nasal  duct ;  in  others  the  mucous  mem¬ 
brane  of  the  sac  has  been  found  to  be  of  a 
vivid  red  colour,  with  considerable  thicken¬ 


ing  of  its  walls  ;  in  others  the  sac  has  been 
found  to  be  filled  with  a  polypoid  growth. 

In  regard  to  the  etiology  of  chronic 
dacryocystitis,  it  is  generally  acknowledged 
to  be  associated  with  signs  of  strumous 
diathesis.  The  patients  are  often  soft  and 
flabby,  with  dull  turbid  complexions,  and 
are  subject  to  chronic  inflammation  of  the 
eyelids  and  of  the  mucous  membrane  of  the 
nose.  In  such  cases  the  course  of  the  dis¬ 
ease  is  easy  to  read.  The  inflammatory 
process,  affecting  the  Schneiderian  mem¬ 
brane  or  the  conjunctiva,  spreads  by  con¬ 
tiguity  up  or  down  the  naso -lacrymal  pas¬ 
sage.  The  secretion  of  mucus  is  augmented 
and,  gravitating  towards  the  bottom  of  the 
nasal  duct,  the  orifice  of  which  may  be 
congenitally  small  and  is  now  still  further 
reduced  by  the  general  swelling  of  the 
mucous  membrane,  plugs  and  occludes  it, 
or  at  all  events  renders  the  passage  of  tears 
very  difficult  and  slow.  The  conditions 
now  react  on  each  other.  The  mucus  and 
tears  accumulating,  still  further  distend  the 
sac  and  increase  the  congestion,  and  the 
state  of  the  whole  sac  and  its  contents  is 
ripe  for  an  explosion  of  acute  inflammation, 
which  may  readily  be  excited  by  a  slight 
blow,  by  the  entrance  of  some  septic  matter, 
by  cold  or,  possibly,  even  by  disease  of  the 
adjoining  bones  caused  by  the  long-con¬ 
tinued  pressure.  Badal  is  of  opinion  that 
errors  of  refraction  play  an  important  part 
in  the  production  of  disease  of  the  lacrymal 
organs.  The  error  is  as  a  rule  moderate, 
and  is  on  the  side  of  hypermetropia. 

In  some  instances  of  mucocele,  how¬ 
ever,  a  totally  different  condition  of  disease 
is  present,  and  we  have  to  deal,  not  with  a 
constriction  of  the  lacrymo-nasal  passage, 
but  with  the  growth  of  a  cyst  in  the  lacry¬ 
mal  sac.  In  such  cases,  the  tumour  may 
for  a  time  only  partially  occlude  the  duct, 
and  digital  pressure  over  the  sac  may  cause 
some  fluid  to  regurgitate  into  the  con¬ 
junctival  sac  and  some  to  descend  into  the 
nose ;  but,  after  emptying  it  as  thoroughly 
as  possible  in  this  way,  there  still  remains 
a  swelling  which  cannot  be  dispersed  by 
pressure,  and  at  a  later  period,  when  the 
cyst  has  grown  sufficiently  to  fully  occupy 
the  sac  and  to  distend  its  walls,  no  fluid 
will  escape  even  when  the  pressure  is  very 
firmly  applied. 

If  left  to  itself,  chronic  inflammation  of 
the  lacrymal  sac  has  a  strong  tendency 
to  induce  caries  and  necrosis  of  the  bones 
surrounding  it.  In  some  instances  there 
are  outgrowths  from  the  bone  itself,  which 
may  be  painful  or  indolent ;  in  others  there 
is  thickening  of  the  periosteum,  resulting 
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from  specific  periostitis ;  in  others,  again, 
some  portion  of  the  lacrymal  bone  or 
ascending  process  of  the  superior  maxillary 
is  carious  or  necrosed.  The  writer  has  seen 
one  case  in  which  the  frontal  sinuses  were 
filled  with  thick  muco-purulent  fluid,  and 
in  which  there  was  caries  of  the  ascending 
process  of  the  superior  maxillary  bone  and 
perforation  of  the  palate-bone.  A  cure  was 
effected  by  slitting  up  the  canaliculus  and 
passing  the  large  end  of  Weber’s  probe, 
making  a  deep  incision  in  the  palate  and 
removing  some  sequestra,  and  the  sedulous 
use  of  antiseptic  injections.  There  was  no 
history  of  syphilis  in  this  case,  nor  the 
slightest  suspicion  of  such  disease  having 
existed.  Many  cases  have  been  reported, 
however,  in  which  the  caries  and  necrosis 
of  the  facial  bones  have  followed  syphilis, 
and  its  pre-existence  would  certainly  modify 
the  treatment  to  some  extent. 

Treatment. — The  different  methods  sug¬ 
gested  may  with  advantage  be  considered 
under  the  following  heads: — 1.  The  pre¬ 
vention  of  the  flow  of  tears.  2.  The  oblit¬ 
eration  of  the  lacrymo-nasal  passages.  3. 
The  restoration  of  the  patency  of  the  lacry¬ 
mal  passages  ;  and,  lastly,  4.  The  formation 
of  new  passages  for  the  discharge  of  the 
tears. 

1.  The  prevention  of  the  secretion  of 
tears  can  only  be  accomplished  by  tying 
the  ducts  of  the  lacrymal  gland,  as  recom¬ 
mended  by  Sedillot,  or  by  the  removal  of 
the  lacrymal  gland,  an  operation  that  has 
been  recommended  and  practised  by  P. 
Bernard,  Z.  Laurence,  and  T’avignot.  The 
method  of  performing  it  has  already  been 
described. 

2.  The  proceedings  for  the  obliteration  of 
the  lacrymal  passages  include  the  oblitera¬ 
tion  of  the  puncta,  the  excision  of  the 
lacrymal  sac,  the  laying  open  and  cauteri¬ 
sation  of  the  sac. 

3.  The  methods  for  restoring  the  patency 
of  the  lacrymal  passages  consist  in  the  em¬ 
ployment  of  injections,  and  the  gradual  or 
rapid  dilatation  of  the  ducts,  with  or  without 
antecedent  slitting  up  of  one  canaliculus. 

4.  The  operations  for  making  a  new 
passage  consist  in  perforating  the  os  unguis 
with  the  object  of  allowing  the  tears  to 
drain  into  the  nose,  or  in  establishing  a 
communication  with  the  maxillary  sinus. 

It  may  be  laid  down  as  a  general  rule 
in  the  treatment  of  chronic  dacryocystitis 
and  mucocele,  that  the  simpler  measures 
should  be  exhausted  before  resorting  to 
cutting  instruments  and  the  passage  of 
probes.  These,  especially  in  unskilful  hands, 
and  sometimes  even  in  the  hands  of  those 


who  have  had  considerable  experience,  do 
infinite  harm.  It  is  exceedingly  difficult  to 
make  the  finer  probes  pass  down  the  lacry¬ 
mal  sac  and  nasal  duct,  even  in  the  perfectly 
normal  eye.  They  can  readily  be  made  to 
traverse  the  whole  length  of  the  canaliculi, 
but  beyond  this  point  they  are  apt  to  be¬ 
come  entangled  in  the  folds  of  the  mucous 
membrane,  and  the  slightest  pressure  makes 
blood  appear — a  sure  proof  that  the  mem¬ 
brane  has  been  perforated  and  a  false  pas¬ 
sage  made ;  and  if  this  be  true  of  the 
normal  eye,  how  much  more  difficult  is  it 
likely  to  be  when  the  membrane  is  swollen, 
congested,  and  softened  from  disease  ?  In 
such  cases  bleeding  invariably  occurs,  and 
sometimes,  it  is  to  be  feared,  the  bone  is  per¬ 
forated  and  broken  in  the  vain  attempt  to 
pass  a  probe  in  a  wrong  direction.  Then, 
again,  the  operation  of  slitting  up  the  canal¬ 
iculus,  whilst  allowing  the  passage  of  larger 
probes  with  ease,  and  enabling  strictures 
of  the  nasal  duct  to  be  dilated,  is  yet  by 
no  means  always  successful,  and  gives  but 
small  assistance  when  dead  bone  can  be 
felt.  In  making  the  section,  it  is  certain 
that  parts  of  great  importance  from  a  phy¬ 
siological  point  of  view  are  divided,  since 
it  not  infrequently  happens  that,  although 
probes  of  large  size  can  be  passed  with  the 
utmost  facility  through  the  aperture  thus 
made  into  the  sac  and  down  the  nasal  duct, 
the  flow  of  tears  is  as  troublesome  as  be¬ 
fore  ;  apparently  because  the  exhausting  or 
compressive  action  of  the  fibres  of  Horner’s 
muscle  or  of  the  orbicularis  muscle  upon 
the  fluid  in  the  lacus  lacrymalis  has  been 
destroyed. 

It  is  well,  therefore,  to  commence  the 
treatment  of  mucocele,  especially  if  the  sac 
can  be  emptied  and  its  contents  discharged 
into  the  nose  by  moderate  pressure  with  the 
finger,  by  resolvent  local  and  general  reme¬ 
dies.  The  surgeon  may  assure  himself  of 
the  patency  of  the  puncta  and  canaliculi  by 
the  careful  and  slow  passage  of  a  No.  1  or  2 
of  Bowman’s  probes,  injury  to  the  parietes 
being  avoided  as  far  as  possible,  since  it 
is  certain  to  increase  the  evil  and  perhaps 
to  induce  an  attack  of  acute  inflammation 
of  the  lacrymal  sac. 

Hot  poultices,  and  especially  the  appli¬ 
cation  of  dry  warmth  in  the  form  of  bags 
of  heated  chamomile  flowers,  hops,  or 
bran,  are  often  of  great  service.  The  in¬ 
jection  of  water  or  of  some  medicated 
solution,  by  means  of  a  fine  Anel’s  syringe 
introduced  a  little  way  into  the  canali¬ 
culus,  may  then  be  tried.  The  best  col- 
lyria  to  be  injected  are  a  5  per  cent,  solu¬ 
tion  of  boracic  acid,  and  weak  solutions  of 
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iodine,  alum,  copper  sulphate,  and  potassium 
iodide  ;  or  a  small  quantity  of  an  ointment 
composed  of  one  grain  of  atropine  sulphate, 
five  grains  of  mercury  binoxide,  and  one 
ounce  of  vaseline,  may  he  inserted  between 
the  lids.  Good  results  are  stated  to  have 
been  obtained  by  blowing  iodoform  into  the 
canaliculus  and  lacrymal  sac.  An  exami¬ 
nation  should,  in  every  case,  be  made  into 
the  conditions  of  the  mucous  membrane 
of  the  nose,  as  it  is  not  improbable  that 
some  cases  of  chronic  dacryocystitis  pro¬ 
ceed  from  extension  of  inflammation  in  that 
region,  and  that,  by  the  cure  of  the  primary 
affection,  the  state  of  the  lacrymo -nasal 
passage  may  be  improved  or  at  least  ren¬ 
dered  more  amenable  to  treatment.  At  the 
same  time  attention  should  be  paid  to  the 
health.  The  general  and  dietetic  regimen 
for  struma  and  scrofula,  with  which  the 
disease  is  so  often  associated,  should  be 
insisted  on ;  and  cod-liver  oil,  quinine,  iron, 
warm  or  cold  salt-water  baths,  country  air 
and  the  removal  of  the  depressing  influences 
of  late  horns,  excessive  smoking,  and  the 
abuse  of  alcohol,  are  important  points  in 
the  treatment. 

When  these  measures  fail,  and  it  is 
clear  that  some  obstruction  exists  in  the 
lower  part  of  the  lacrymal  sac  or  nasal 
duct,  the  passage  of  a  probe  must  be  at¬ 
tempted  and  dilatation  effected. 

With  this  object  in  view,  fine  probes 
may  be  passed  down  the  canaliculi  and  the 
lacrymal  sac,  the  diameter  of  the  probes 
being  gradually  increased  until  the  largest 
that  can  be  made  to  enter  the  puncta  have 
been  introduced.  If  still  no  passage  can 
be  obtained,  the  canaliculus  of  the  upper 
or  lower  lid  may  be  divided  for  a  part  of 
its  length,  which  allows  the  entrance  of  a 
larger  probe  and  the  more  easy  application 
of  injections.  In  the  event  of  this  pro¬ 
ceeding  failing,  it  is  expedient  at  once  to 
proceed  to  perform  the  operation  of  slitting 
up  the  canaliculus  along  its  whole  length, 
which  was  originally  proposed  by  Sir 
William  Bowman.  Since  the  inferior 
canaliculus  is  the  most  important  in  the 
process  of  draining  off  the  tears,  it  is 
prudent  to  attack  the  superior  canaliculus, 
which  has  the  advantage  of  being  in  a  more 
direct  line  with  the  sac,  and  thus  permitting 
the  passage  of  a  probe,  after  its  division, 
more  easily. 

The  Method  of  Boivman. — This  plan 
of  treatment  has  the  great  advantage  of 
enabling  the  surgeon  to  deal  directly  by 
means  of  large  probes  with  strictures  of  the 
nasal  duct  or  lower  part  of  the  lacrymal  sac, 
without  making  any  unsightly  wound  in  the 


face.  It  consists  in  introducing  through 
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the  superior  or  inferior  punctum  iacrymale 
and  along  the  corresponding  canaliculus 
a  sharp-pointed  small  probe,  which  is 
grooved  for  about  half  an  inch  from  the 
extremity.  As  soon  as  the  point  has  entered 
the  lacrymal  sac,  and  is  felt  to  touch  its 
inner  wall,  it  is  withdrawn  for  a  short 
distance,  and  either  a  probe-pointed  knife 
or  a  Graefe’s  linear  or  other  narrow-bladed 
knife  is  placed  in  the  groove  of  the  probe, 
which  is  turned  towards  the  free  surface, 
and  is  made  to  traverse  a  part  or  the 
whole  of  its  length.  By  this  means  the 
canaliculus  is  slit  up  and  converted  into 
a  groove  or  channel,  and  a  straight  or 
slightly  bent  probe  can  now  be  often  at 
once  passed  down  the  nasal  duct,  break¬ 
ing  down  or  distending  any  obstruction 
that  may  have  prevented  the  passage  of 
the  tears.  The  quantity  of  blood  lost  is 
sometimes  very  small,  but  occasionally 
the  haemorrhage  is  sharp  for  so  small  an 
operation,  in  consequence  of  the  division  of 
the  angular  artery.  It  is  requisite  to  sepa¬ 
rate  the  lips  of  the  little  wound  with  a  probe 
for  one  or  two  mornings  after  the  operation, 
to  prevent  union  from  occurring.  Some 
operators,  with  the  same  object  in  view, 
remove  a  small  strip  of  the  posterior  edge 
of  the  wound  with  scissors,  or  touch  the 
wound  with  oil  or  glycerine  for  a  day  or 
two. 

In  cases  of  simple  obstruction,  the  pas¬ 
sage  of  a  moderate -sized  probe  through 
the  nasal  duct  is  sufficient  to  effect  a  cure  ; 
but  when  the  bone  is  carious  or  necrosed,  it 
is  advisable  to  introduce  a  style,  which  is 
a  straight  piece  of  silver  of  the  thickness 
of  an  ordinary  dressing  probe,  and  about  an 
inch  and  a  half  in  length.  One  end  is 
smoothly  rounded  off,  the  other  is  enlarged 
into  a  head,  or  is  sometimes  bent  like  the 
handle  of  a  walking-stick,  to  prevent  its 
slipping  into  the  dilated  sac,  an  accident 
that  has  not  infrequently  occurred,  though 
without  serious  consequences.  The  style 
may  be  worn  for  several  days,  being  removed 
each  morning  in  order  to  be  cleansed.  Weber 
has  recommended  the  employment  of  elastic 
bougies  as  a  means  of  dilatation  of  the  duct. 
These  have  a  diameter  of  one  and  a  half 
millimetres  at  their  extremity,  but  increase 
to  a  diameter  of  four  millimetres,  and  on 
being  introduced  forcibly  dilate  the  passage. 
Laminaria  bougies  have  also  been  employed, 
which  being  introduced  in  the  dry  state 
absorb  water,  swell,  and  thus  forcibly  dilate 
a  stricture.  The  objection  is  that  they  are 
brittle,  and  have  been  known  to  break  off 
at  the  point  where  they  were  compressed  by 
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the  stricture,  the  lower  fragment  blocking 
up  the  canal  below  this  point,  and  being 
then  exceedingly  difficult  to  remove. 

The  Method  of  Weber. — In  this  method 
of  treatment,  reliance  is  placed  on  the 
action  of  a  conical  sound  to  break  down 
or  forcibly  dilate  the  stricture.  Weber 
employs  a  very  small  probe -pointed  knife, 
with  a  cutting  edge  of  about  one-third  of  an 
inch  in  length  and  a  breadth  of  blade  of 
one-twelfth  of  an  inch.  The  lower  lid  be¬ 
ing  drawn  outwards,  and  thus  put  on  the 
stretch,  the  small  button  at  the  end  of  the 
knife  is  introduced  into  the  punctum,  and 
the  canaliculus  slit  up  for  the  greater  part 
or  the  wdiole  of  its  length  ;  the  conical  sound 


sac  and  nasal  duct. 

The  Method  of  Stilling. — This  is  founded 
on  the  supposition  that  the  obstruction 
to  the  flow  of  tears  is  due  to  the  pre¬ 
sence  of  valve-like  folds  and  rugae  in  the 
sac  and  nasal  duct,  the  free  division  of 
which  leads  to  the  formation  of  cicatrices. 
The  contraction  of  the  cicatrices  obliterates 
the  folds,  and  the  patency  of  the  passage  is 
restored.  Stilling  first  slits  up  the  canal¬ 
iculus  with  a  probe-pointed  Weber’s  knife, 
and  then  introduces,  through  the  wound 
thus  made  into  the  sac,  a  peculiarly  shaped 
knife,  which  has  a  triangular  blade  about 
half  an  inch  in  length  and  with  a  width  of 
one-eighth  of  an  inch.  It  is  strong  and 
substantial,  with  a  thick  back,  sharp  cutting 
edge,  and  blunt  point.  This  is  made  to  pass 
down  the  nasal  duct,  and  is  then  partially 
withdrawn  so  as  to  incise  the  mucous  mem¬ 
brane.  The  blade  is  then  turned  about  a 
quarter  round,  again  pressed  down  and 
withdrawn,  and,  by  a  repetition  of  this  man¬ 
oeuvre,  a  series  of  vertical  incisions  is  made  in 
the  mucous  membrane  of  the  lacrymal  sac 
and  nasal  duct.  This  method  is  sometimes 
termed  stricturotomy,  or  better,  stenositomy. 
The  method  may,  of  course,  be  combined 
with  theinjection  of  medicated  solutions  and 
with  the  employment  of  probes. 

A  different  mode  of  performing  stenosi¬ 
tomy  is,  after  previous  slitting  up  of  the 
canaliculus,  to  introduce  a  knife  with  a 
concealed  blade  or  lacrymotome  down  the 
nasal  duct ;  pressure  on  a  spring  causes  the 
blade  to  protrude,  and  the  section  can  be 
made  in  any  desired  direction. 

When,  after  slitting  up  the  canaliculus, 
dead  bone  can  be  felt  on  the  introduction 
of  a  probe,  the  sac  should  be  washed  out 
with  some  disinfecting  solution,  as  a  3  per 
cent,  solution  of  resorcin,  and  then  a  fluid 
injected,  consisting  of  equal  parts  of  glycer-  j 
ine  and  iodoform,  with  a  little  water,  two  ■ 
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or  three  times  daily.  The  dead  bone  some¬ 
times  slowly  disintegrates,  whilst,  at  others, 
a  fragment  may  become  detached,  and  if 
felt  to  be  loose  may  be  cut  down  upon  and 
removed. 

In  a  paper  read  before  the  Chicago  So¬ 
ciety  of  Ophthalmology,  Dr.  Hotz  recom¬ 
mends  that  the  treatment  of  lesions  of  the 
lacrymal  sac  should  be  effected  by  means 
of  medicated  gelatine  bougies,  having  the 
thickness  of  Bowman’s  probes  numbered 
from  2  to  6.  The  materials  with  which 
the  gelatine  is  impregnated  are  iodoform 
or  carbolic  acid  ( Journ .  of  the  Amer.  Med. 
Assoc.,  January  26,  1884).  Such  means 
would  probably  be  serviceable  where  there 
was  only  disease  of  .the  mucous  membrane  ; 
but  in  a  considerable  number  of  cases,  es¬ 
pecially  when  the  patient  has  suffered  from 
lacrymal  abscess  which  has  been  allowed 
to  maturate  and  burst  spontaneously,  the 
lacrymal  bone,  or  ascending  process  of  the 
superior  maxillary  bone,  is  necrosed,  and  in 
such  cases  the  free  slitting  up  of  the  canali¬ 
culus  seems  to  be  the  only  means  of  cure. 

Dr.  Gorecki  has  quite  recently  recom¬ 
mended  and  practised  an  operation  to  which 
he  has  applied  the  term  dacryocautery.  In 
the  performance  of  this  operation,  he  first 
slits  up  the  superior  or  inferior  canaliculus, 
then  introduces  into  the  nose,  through  the 
nostril,  a  canula,  made  of  silver  or  platinum, 
resembling  a  tracheotomy  canula,  which  is 
connected  with  the  positive  or  carbon  pole 
of  a  battery.  A  Bowman’s  probe  is  then 
passed  down  the  canaliculus,  lacrymal  sac, 
and  nasal  duct,  and  a  pair  of  spring  forceps 
in  connection  with  the  negative  or  zinc 
pole  is  attached  to  it.  A  galvanometer  is 
introduced  into  the  circuit  in  order  that  the 
completion  of  the  current  maybe  recognised. 
The  current,  which  proceeds  from  a  Grenet’s 
battery,  having  an  electro-motive  force  of 
2,028  volts, is  then  passed ;  aluminous  shock 
is  felt,  followed  by  tickling  in  the  nose  and 
the  formation  of  a  few  bubbles  of  gas.  A 
small  mass  of  inspissated  mucus  forms  round 
the  sound  at  the  inner  angle  of  the  eye,  but 
scarcely  any  pain  is  felt.  In  a  very  short 
time  the  sound  can  be  felt  to  be  less  tightly 
grasped,  and  a  larger  probe  can  be  imme¬ 
diately  passed. 

Acute  Inflammation  of  the  Lacrymal 
Sac,  Dacryo-cystitis  Phlegmonosa. — In  a 
large  proportion  of  cases  this  disease  is  pre¬ 
ceded  either  by  epiphora  or  by  mucocele, 
but  occasionally,  as  in  some  forms  of  erup¬ 
tive  fever,  it  occurs  when  the  lacrymal 
passages  have  previously  been  healthy.  It 
commences  with  a  sensation  of  heat  at  the 
inner  angle  of  the  eye  and  dryness  of  the 
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corresponding  nostril.  A  swelling  soon  ap¬ 
pears  in  the  region  of  the  lacrymal  sac, 
which  is  exceedingly  tender  to  the  touch  : 
red  and  hard  at  hrst,  it  quickly  presents  the 
characters  of  an  abscess,  and  in  the  course 
of  three  or  four  days  matures.  At  this  time 
the  swelling  and  redness  may  extend  over 
the  cheek  and  nose.  The  conjunctiva  is 
inflamed,  the  lids  become  puffy  and  cede- 
matous,  there  is  severe  throbbing  pain,  and, 
if  seen  for  the  first  time  at  this  period,  the 
affection  is  often  mistaken  for  erysipelas. 
In  old  and  weakly  patients,  and  especially 
in  women  during  lactation,  there  may  be 
considerable  constitutional  disturbance  ; 
rigors,  foul  tongue,  nausea,  frequent  pulse, 
and  sleeplessness  being  common  symptoms. 
The  matter  now  approaches  the  surface,  the 
skin  becomes  purple  at  the  most  prominent 
part,  and  if  left  to  itself  at  length  gives 
way  at  one  or  more  points,  allowing  the 
discharge  of  thick  pus,  sometimes  mingled 
with  membranous  shreds  of  dead  tissue. 
The  symptoms  now  recede,  the  area  of  red¬ 
ness  diminishes,  the  pain  subsides,  the  lids 
resume  their  normal  volume,  and  vision, 
prevented  by  their  swelling,  again  becomes 
possible. 

A  lacrymal  fistula  may  remain,  opening 
either  on  the  cheek  or  in  the  sac  of  the 
conjunctiva,  though  in  general  the  wound 
heals  and  a  scar  alone  remains  to  show 
where  the  abscess  broke.  In  most  cases 
that  have  been  allowed  to  run  their  course 
unchecked,  some  part  of  the  bony  parietes 
of  the  lacrymal  sac  becomes  necrosed,  and 
in  some  instances  still  more  serious  results 
have  been  observed,  such  for  example  as 
orbital  abscess,  and  even  meningitis.  The 
treatment  is  identical  with  that  of  an  ab¬ 
scess  in  any  other  region.  In  the  first  in¬ 
stance,  hot  bread  and  water  or  linseed-meal 
poultices  should  be  applied,  and  an  emetic 
of  thirty  grains  of  ipecacuanha,  with  or 
without  a  grain  or  two  of  potassio-tartrate 
of  antimony.  Active  emesis,  with  the  ad¬ 
ministration  of  full  doses  of  quinine,  will 
often  arrest  the  progress  of  the  disease,  and 
will  in  all  instances  facilitate  the  subsequent 
treatment.  If  pus  be  evidently  present, 
and  fluctuation  can  be  perceived,  a  free 
opening  should  be  made  into  the  sac,  and 
this  may  either  be  accomplished  by  entering 
the  point  of  a  Graefe’s  linear  knife  opposite 
the  inner  canthus  of  the  eye  and  cutting 
in  a  curved  direction  downwards  and  out¬ 
wards,  or  a  grooved  probe  may  be  intro¬ 
duced  into  the  canaliculus,  and  the  sac 
opened  by  slitting  up  this  passage.  A 
Weber’s  probe  may  then  be  passed  down 
the  nasal  duct,  and  the  original  cause  of  the 


disease  may  thus  in  some  instances  be 
removed.  Finally,  an  injection  of  solution 
of  carbolic  acid  containing  1  to  2  per  cent,  of 
the  acid  may  be  injected,  and  a  tent,  wetted 
with  the  same  fluid,  may  be  inserted. 

Injuries  of  the  Lacrymal  Sac  and 
Nasal  Duct  are  occasionally  met  with 
as  the  result  of  direct  violence.  In  such 
cases  the  bones  adjoining  the  canal  are 
often  fractured,  and  in  the  first  instance 
haemorrhage  and  emphysema,  and  sub¬ 
sequently  epiphora,  are  observed.  The 
emphysema  may  cause  considerable  swell¬ 
ing  of  the  lids,  and  is  recognisable  by 
its  doughy  feeling  and  its  crepitation. 
The  occlusion  of  the  lacrymo-nasal  canal, 
which  results  from  fracture  and  leads  to 
epiphora,  is  difficult  to  treat.  The  course 
of  the  canal  is  altered,  its  di  ameter  is  dimi¬ 
nished  by  projecting  portions  of  bone,  and 
callus  may  be  thrown  out  to  an  extent 
which  completely  obliterates  the  passage. 
The  introduction  of  a  probe  then  becomes 
extremely  difficult  or  impossible,  and  if 
undue  force  be  used,  sharp  haemorrhage 
may  occur  from  laceration  of  the  mucous 
membrane,  and  the  bone  may  even  be 
penetrated.  Henry  Power. 

LACTATION,  Disorders  of.  See 

Breast,  Diseases  of  the. 

LAPARO-ELYTROTOMY. — This  is 
an  operation  proposed  as  a  substitute  for 
Caesarean  section,  and  for  the  delivery  of 
the  child  when  this  is  impossible  by  the 
natural  passages,  either  from  contraction  or 
deformity  of  the  pelvic  bones,  from  obstruc¬ 
tion  due  to  some  pelvic  tumour,  or  to 
disease  of  the  cervix  uteri. 

In  1806,  Jorg  suggested  cutting  through 
the  abdominal  wall  by  an  incision  extending 
from  the  spine  of  the  pubes  to  the  anterior 
spine  of  the  ilium,  then  cutting  through 
the  vagina,  and  delivering  through  the  os 
uteri.  In  1820,  Ritgen  proposed  the  same 
operation,  but  whereas  Jorg  proposed  to 
cut  through  the  peritoneum,  Ritgen  advised 
lifting  it  out  of  the  way.  Ritgen  is  said  to 
have  performed  the  operation  with  a  fatal 
result.  In  1822,  Physick  of  Philadelphia 
again  proposed  the  operation,  and  in  1828, 
A.  Baudelocque,  jun.,  attempted  to  per¬ 
form  it,  but  abandoned  it  and  performed 
the  Caesarean  section. 

In  1870,  Dr.  Gaillard  Thomas,  of  New 
York,  performed  the  operation  upon  the 
dead  subject  several  times,  and  believed 
that  the  idea  had  originated  with  himself, 
until  his  attention  was  called  to  the  litera¬ 
ture  of  the  subject.  In  the  same  year  he 
performed  the  operation,  and  delivered  a 
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living  child,  but  both  mother  and  child  died 
in  a  few  hours.  Dr.  A.  J.  C.  Skene,  of 
Brooklyn,  then  operated  three  times ;  in  j 
the  first  case  the  child’s  head  had  been 
already  perforated,  and  the  mother  died 
in  seven  hours  ;  in  the  second  case  both 
mother  and  child  survived,  but  the  former 
had  a  small  vesico-vaginal  fistula  as  the 
result  of  the  operation ;  this  was  after¬ 
wards  closed  by  operation,  and  she  was 
well  in  1876 ;  in  the  third  case  both  mother 
and  child  survived,  but  again  there  was  a 
vesico-vaginal  fistula,  which  healed  spon¬ 
taneously.  Eight  years  later  Dr.  Thomas 
operated  successfully ;  but  again  the  bladder 
was  injured,  and  a  fistula  resulted,  which 
healed  without  operation. 

Operation. —  Dr.  Thomas  advises  the 
operator  to  be  provided  with  a  pocket  case 
of  instruments,  an  anaesthetic,  Barnes’s 
dilators,  and  Paquelin’s  cautery,  or  the 
ordinary  cautery-irons. 

The  patient  is  laid  upon  her  back  upon 
a  firm  table,  and  the  os  is  fully  dilated  with 
Barnes’s  dilators.  The  abdominal  parietes 
are  incised  on  the  right  side,  from  the  spine 
of  the  pubes,  along  the  upper  edge  of  Pou- 
part’s  ligament,  to  the  anterior  superior 
spine  of  the  ilium.  When  the  peritoneum 
is  reached  it  is  lifted  out  of  the  way.  The 
operator  or  an  assistant  passes  his  finger 
from  the  vagina  through  the  dilated  os,  and 
pushes  up  the  vagina,  which  is  incised  from 
above  at  its  junction  with  the  uterus.  The 
opening  in  the  vagina  is  then  enlarged  by 
tearing  it  downwards,  and  the  child  de¬ 
livered  through  the  abdominal  wound  ;  by 
version,  if  the  head  or  arm  present,  by 
extraction,  if  the  breech  do  so.  The  pla¬ 
centa  is  then  delivered,  and  the  uterus 
made  to  contract  firndyu  The  wound  is 
cleansed  by  a  stream  of  carbolised  water 
poured  through  it,  and  escaping  by  the 
vagina.  Haemorrhage  is  checked  by  liga¬ 
tures,  by  the  cautery,  or  by  tampon.  The 
abdominal  wound  may  be  left  open  or 
closed  by  sutures,  a  track  being  left  for 
drainage.  Antiseptic  syringing  of  the  wound 
and  vagina  is  employed  afterwards,  if 
necessary.  The  application  of  Listerism 
to  the  whole  procedure,  with  a  light  anti¬ 
septic  packing  of  the  vagina  during  the 
early  days  after  the  operation,  would  cer¬ 
tainly  decrease  the  risk. 

The  advantages  claimed  for  the  opera¬ 
tion  are  that  it  avoids  opening  the  perito¬ 
neum  and  incising  the  uterus,  and  is  easy 
and  rapid  ;  but  it  does  not  seem,  so  far,  to 
have  made  much  way  with  obstetricians, 
and  has  been  rarely  performed. 

J.  Knowsley  Thornton. 


LAPAROTOMY  FOR  INTESTINAL 
OBSTRUCTION. — This  operation  consists, 
essentially,  in  making  an  opening  into  the 
cavity  of  the  abdomen.  In  cases  of  intes¬ 
tinal  obstruction  it  has  been  performed  as 
an  exploratory  operation  ;  it  has  been  used 
as  a  means  of  treatment  in  strangulation  by 
bands,  &c.,  and  through  slits  and  apertures  ; 
in  strangulation  by  the  true  diverticulum 
or  an  adherent  appendix,  &c.,  in  all  forms 
of  mternal  hernia,  in  reduction  en  masse 
after  external  hernia,  in  all  forms  of  vol¬ 
vulus  and  of  intussusception.  By  its  means, 
obstruction  due  to  impacted  foreign  bodies 
has  been  relieved,  and  also  that  due  to  com¬ 
pression  of  the  bowel  by  tumours  &c.  situate 
without  the  intestine.  It  is  made  a  pre¬ 
liminary  to  such  other  operations  as  enter- 
otomy  and  resection  of  the  intestine. 

The  operation  of  laparotomy  should 
always  be  performed  with  antiseptic  pre¬ 
cautions.  The  incision  should  be  made  in 
the  middle  line  between  the  umbilicus  and 
the  pubes,  and  should  be  large  enough  to 
allow  the  whole  hand  to  be  at  once  intro¬ 
duced  into  the  abdomen.  The  median  in¬ 
cision  is  better  than  an  incision  made  over 
the  supposed  seat  of  the  obstruction.  The 
former  incision  is  simple,  involves  no  large 
planes  of  connective  tissue,  cuts  through  no 
vessels  of  any  magnitude,  disturbs  no  mus¬ 
cular  tissue,  and  is  readily  adjusted.  Through 
it,  the  whole  abdomen  can  be  explored  and 
the  intestine  well  examined.  It  can  be  made, 
moreover,  independently  of  a  very  precise 
diagnosis.  The  bladder  should  be  emptied 
before  the  incision  is  made,  and,  in  cases 
where  firm  pelvic  adhesions  exist,  it  is  well 
to  make  out  its  position  with  a  sound. 
When  the  abdomen  is  opened,  the  intestines 
must  on  no  account  be  allowed  to  protrude. 
They  must  be  retained  by  flat  sponges  wrung 
out  of  warm  carbolised  water.  If  the  dis¬ 
tension  of  the  bowels  is  so  extreme  that 
there  is  difficulty  even  in  introducing  the 
hand,  the  distended  loops  may  be  punctured 
in  many  places  with  a  capillary  trocar. 
When  the  hand  has  been  introduced,  the 
first  part  to  be  sought  for  in  an  obscure 
case  is  the  caecum.  If  the  caecum  is  flaccid 
and  empty,  then  the  obstruction  must  be  in 
the  small;  if  it  is  greatly  distended,  then 
it  will  be  in  the  large  intestine.  In  the 
latter  instance,  the  fingers  must  be  care¬ 
fully  passed  along  the  whole  length  of  the 
colon,  from  the  caecum  to  the  rectum,  in 
search  of  the  obstruction.  In  the  former 
instance,  the  fingers  should  be  passed  into 
the  pelvis  to  make  search  for  flaccid  loops 
of  small  intestine  which  are  below  the  ob¬ 
struction.  If  such  be  found,  they  must  be 
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followed  up  until  the  obstruction  is  reached. 
In  any  obscure  case  every  hernial  orifice 
should  be  examined  from  within. 

If  a  slender  band  is  found,  it  may  be  torn 
through  with  the  finger.  Larger  bands  and 
most  omental  cords  should  be  secured  with 
a  double  ligature,  and  then  divided  between 
the  two  threads.  A  narrow  pipe -like  diver¬ 
ticulum  may  be  treated  in  the  same  way. 
Large  diverticula,  especially  when  disposed 
to  gangrene,  should  be  excised  near  their 
point  of  origin  from  the  bowel,  and  the 
wound  closed  by  many  points  of  Lembert’s 
suture.  In  cases  where  the  appendix  ver- 
miformis  has  to  be  divided,  its  cut  end  may 
be  secured  by  a  single  ligature  or  by  several 
points  of  suture.  If  an  intussusception  be 
found,  it  should  be,  when  possible,  reduced. 
This  is  effected  partly  by  traction  and  partly 
by  squeezing  the  lower  end  of  the  invagi- 
natecl  mass,  so  as  to  press  the  intussus¬ 
ception  out  of  the  sheath. 

After  the  operation,  the  peritoneal  cavity 
should  be  carefully  sponged  out  and  the 
wound  in  the  parietes  united  in  the  same 
manner  as  the  wound  after  ovariotomy. 
In  laparotomy  for  intestinal  obstruction 
exclusive  of  intussusception,  the  mortality, 
as  estimated  from  122  recorded  cases,  is 
G3T  per  cent.  The  fatal  result  would  ap¬ 
pear  to  depend,  not  so  much  upon  the  cause 
or  site  of  the  obstruction  or  the  age  of  the 
patient,  as  upon  the  time  at  which  the  opera¬ 
tion  is  performed  and  the  state  of  the 
bowel  when  relief  is  attempted.  The  most 
serious  factors  in  the  procedure  are  delay, 
and  the  evil  practice  of  regarding  lapar¬ 
otomy  as  a  last  resource.  In  many  cases  it 
should  be  the  first,  since  it  is  really  the 
only  resource.  The  mortality  of  laparotomy 
performed  for  intussusception  is  72*7  per 
cent.,  as  estimated  from  33  recorded  cases. 
Here,  the  fatal  issue  depends  very  conspicu¬ 
ously  upon  the  time  at  which  the  operation 
is  performed  and  the  state  in  which  the 
invagination  is  found.  Thus,  the  mor¬ 
tality,  in  cases  where  the  reduction  of  the 
intussusception  had  been  easy,  was  30  per 
cent.,  while  the  mortality,  in  cases  where 
the  reduction  had  been  difficult  or  impos¬ 
sible,  was  no  less  than  91'3  per  cent. 

Frederick  Treves. 

LARDACEOUS  DISEASE.  See 
Albuminoid  Degeneration. 

LARYNGEAL  CARTILAGES,  Frac¬ 
tures  of  the,  are  produced  by  direct  violence, 
such  as  an  attempt  to  strangulate,  a  blow, 
or  a  fall  against  some  projecting  object. 
The  thyroid  cartilage  is  most  frequently 


broken,  and  usually  in  the  median  line. 
Adults  are  more  liable  to  the  injury,  on 
account  of  the  rigidity  of  their  cartilages. 
Repair  may  follow  either  by  bone  or  by 
fibrous  tissue,  but  the  injury  is  often  fatal, 
especially  when  the  cricoid  has  been  frac¬ 
tured. 

The  symptoms  are  pain  in  the  seat  of 
injury,  swelling,  ecchymosis,  and  some 
alteration  of  the  natural  shape  of  the  parts. 
The  voice  is  husky,  or  altogether  lost.  There 
may  be  coughing,  haemoptysis,  and  dyspnoea. 
The  patient  is  sometimes  unable  to  swallow. 
Upon  manipulation,  abnormal  projections 
or  depressions  may  be  felt,  with  mobility 
of  parts  of  the  cartilages,  and  crepitus  may 
sometimes  be  detected.  The  surgeon,  how¬ 
ever,  should  remember  that  a  crackling 
sensation  may  be  conveyed  to  the  fingers 
when  the  healthy  larynx  is  rubbed  against 
the  vertebrae.  In  some  cases,  the  dyspnoea 
does  not  occur  until  the  submucous  tissues 
have  become  inflamed. 

Treatment. — The  patient  should  be  kept 
lying  down,  and  he  should  not  be  allowed 
to  speak.  Liquid  food  should  be  given, 
and,  if  swallowing  is  painful  or  disturbs  the 
fragments,  it  may  be  necessary  to  use  the 
oesophageal  tube  or  nutrient  enemata.  An 
attempt  should  be  made,  if  there  is  any 
displacement  of  the  fragments,  to  reduce 
them,  and  to  maintain  them  in  position  by 
pads  of  lint  and  strapping.  An  ice-bag 
may  be  applied  to  check  haemorrhage  and 
diminish  inflammation.  When  there  is 
dyspnoea,  and  especially  if  this  should  be 
accompanied  by  haemoptysis,  laryngotomy 
or  tracheotomy  should  be  immediately  per¬ 
formed.  After  the  air-passages  have  been 
opened,  and  before  the  tube  is  tied  in,  the 
opportunity  should  be  taken  to  explore 
with  a  probe  the  condition  of  the  parts 
above,  and  as  far  as  possible  to  restore 
them  to  their  normal  relations.  In  many 
cases,  laryngotomy  would  be  the  preferable 
operation,  as,  if  there  was  any  difficulty  in 
retaining  the  cartilages  in  their  proper  posi¬ 
tion,  it  would  be  easy  to  extend  the  incision 
upwards,  and,  after  exposing  the  fragments, 
to  fix  them  in  their  place  by  a  few  sutures. 

N.  Davies-Colley. 

LARYNGITIS,  including  acute  laryn¬ 
geal  catarrh,  acute  laryngitis,  hcemor- 
rhagic  laryngitis,  oedematous  laryngitis, 
traumatic  laryngitis,  abscess  of  the  lai'ynx. 

Causes. — Acute  inflammatory  affections 
of  the  larynx  may  be  produced  by  the  in¬ 
fluence  of  the  weather,  especially  in  persons 
of  sedentary  habits  and  indoor  occupations  ; 
excessive  use  of  the  vocal  organs  ;  extension 
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of  a  similar  affection  from  neighbouring 
parts,  notably  from  the  pharynx ;  inhala¬ 
tion  of  hot  and  irritating  vapours ;  entrance 
of  foreign  bodies  into  the  larynx  ;  scalds, 
corrosive  poisons.  They  often  accompany 
the  acute  exanthemata,  especially  measles. 
Acute  cedematous  laryngitis  may  either  re¬ 
present  a  most  violent  type  of  acute  catarrhal 
inflammation  of  the  larynx  (though  this  is 
extremely  rare)  or  be  due  to  blood-poisoning 
(erysipelas) ;  or  be  propagated  from  neigh¬ 
bouring  parts,  especially  from  the  pharynx  ; 
or  occur  in  the  course  of  syphilitic  and 
tubercular  inflammations,  carcinoma,  peri¬ 
chondritis  and  diseases  of  the  cartilages  of 
the  larynx ;  of  renal  affections,  typhoid  fever, 
smallpox,  &c. 

Pathology. — In  slight  cases,  there  is 
merely  injection  of  the  vessels,  increased 
succulence  of  the  epithelial  layer,  and  some 
swelling  of  the  mucous  membrane.  With 
the  intensity  of  the  inflammatory  process 
the  exudation  increases,  and  in  the  cede¬ 
matous  form  sometimes  assumes  extra¬ 
ordinary  proportions.  In  laryngitis  result¬ 
ing  from  corrosive  poisons  even  gangrene 
may  supervene.  Abscess  of  the  larynx  con¬ 
sists  in  a  circumscribed  collection  of  pus  in 
the  submucous  tissue  of  the  part. 

Symptoms  and  Diagnosis. — The  sub¬ 
jective  symptoms  of  acute  laryngitis,  in 
adults,  vary  from  slight  soreness  in  the 
throat,  with  hoarseness  or  aphonia,  cough 
and  expectoration  (which  is  at  first  simply 
mucous,  and  only  towards  the  end  of  the 
attack  becoming  somewhat  purulent),  to 
severe  and  even  fatal  dyspnoea,  accompanied 
by  stridulous  respiration  and  cyanosis,  in 
cases  of  cedematous  and  traumatic  laryn¬ 
gitis,  and  of  abscess  of  the  larynx.  In 
haemorrhagic  laryngitis  there  is  sometimes 
sanguinolent  expectoration.  In  children, 
even  in  comparatively  slight  cases,  the 
dyspnoea  is  often  very  marked,  especially 
at  night,  and  the  prominent  respiratory 
difficulty,  in  these  cases,  often  leads  to  the 
disease  being  confounded  with  spasm  of 
the  larynx  or  with  laryngeal  diphtheria. 
Whether  this  form  of  dyspnoea  be  due  to 
spasm  of  the  adductors  of  the  vocal  cords 
from  inflammatory  irritation  or  to  collection 
of  inspissated  mucus  in  the  narrow  rima 
glottidis  of  the  child,  is  somewhat  uncertain. 

The  objective  symptoms— i.e.  the  laryn- 
goscopic  signs — of  acute  laryngitis  are  the 
following :  There  is  general  liyperaemia  of 
the  mucous  membrane  ;  the  vocal  cords  are 
more  or  less  congested,  and  more  or  less 
covered  by  the  swollen  ventricular  bands. 
Sometimes,  the  mobility  of  the  cords  on 
attempted  phonation  is  deficient,  this  being 


due  either  to  the  swelling  of  the  soft  parts, 
or  to  slight  inflammatory  changes  within 
the  laryngeal  nerves  and  muscles.  In 
haemorrhagic  laryngitis,  the  bleeding  spot 
may  sometimes  be  detected.  In  cedematous 
laryngitis,  either  the  whole  organ  or  a  part 
of  it  may  be  affected.  The  looser  the  tissue, 
the  more  readily  is  it  infiltrated ;  hence, 
acute  oedema  of  the  larynx  affects  most  often 
the  lax  arytaeno- epiglottidean  folds  ;  after 
these  the  submucosa  of  the  epiglottis,  the 
mucous  membrane  of  the  arytaenoid  car¬ 
tilages  and  the  arytaenoid  fold,  and,  least 
frequently  of  all,  the  vocal  cords.  The 
appearance  of  the  cedematous  parts  is  most 
characteristic.  Their  colour  is  either  of  a 
bright  or  of  a  pale  transparent  red — some¬ 
times  grey;  the  epiglottis  is  changed  into 
a  round,  sausage-like  body,  the  two  halves 
of  which  sometimes  appear  to  be  squeezed 
the  one  against  the  other ;  the  arytaeno - 
epiglottidean  folds  and  ventricular  bands 
sometimes  attain  such  enormous  dimensions 
as  to  meet  in  the  middle  line,  and,  with 
the  swollen  epiglottis,  prevent  inspection  of 
the  lower  parts.  Similar  changes  obtain 
in  those  rare  cases  in  which  the  vocal  cords 
are  affected.  The  changes  in  laryngitis  from 
j  scalds  and  from  impaction  of  foreign  bodies 
are  very  similar  to  those  of  simple  cede¬ 
matous  laryngitis.  In  abscess  of  the  larynx 
it  will  sometimes  be  possible,  when  it  points, 
to  see  the  yellow  colour  of  the  pus  shining 
through  the  swelling,  and  the  want  of 
symmetry  in  the  swollen  parts  may,  even 
earlier,  be  of  assistance  in  forming  a  correct 
diagnosis,  but  generally  it  will  be  difficult 
to  diagnose  this  form  with  certainty. 

In  simple  cases  of  laryngeal  catarrh,  in 
adults,  the  subjective  symptoms  will  gene¬ 
rally  suffice  to  enable  the  practitioner  to 
arrive  at  a  correct  diagnosis  .without  the 
aid  of  the  laryngoscope,  though  its  use 
is  of  course  always  to  be  recommended. 
Matters  are  entirely  different  in  the  more 
serious,  especially  in  the  cedematous,  forms. 
All  the  symptoms  present  in  such  cases 
(violent  dyspncea,  aphonia,  dysphagia,  pain, 
&c.)  are  neither  sufficient  to  make  the  dia¬ 
gnosis  conclusive  nor  to  indicate  the  proper 
moment  for  surgical  interference.  All  or 
most  of  these  symptoms  might  be  produced 
by  the  impaction  of  a  foreign  body  in  the 
larynx,  by  a  retropharyngeal  abscess,  by 
laryngeal  diphtheria — in  fact,  by  anything 
leading  to  narrowing  of  the  upper  air- 
passages  ;  whilst  in  other  cases,  in  which 
the  acute  oedema  is  secondary  to  another 
laryngeal  disease  (syphilis,  tuberculosis, 
perichondritis,  carcinoma,  &c.),  it  will  be 
of  the  greatest  importance  to  make  out  the 
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nature  of  the  primary  affection.  In  most 
cases,  therefore,  of  this  sort,  laryngoscopic 
examination  will  he  indispensable  in  order 
to  arrive  at  a  precise  diagnosis.  In  children, 
even  in  simple  laryngeal  catarrh,  there  will 
be  occasionally  considerable  difficulty  in 
differentiating  this  affection  from  spasm  of 
the  glottis  (laryngismus  stridulus)  and  from 
laryngeal  diphtheria.  The  most  satisfactory 
solution  of  the  problem  will  also,  in  these 
cases,  be  afforded  by  laryngoscopic  exami¬ 
nation.  If  this,  however,  be  impossible,  it 
ought  to  be  remembered  that  in  catarrhal 
laryngitis  there  is  often  slight  fever,  with 
impairment  of  the  voice  and  cough,  even 
during  the  intervals  of  the  spasmodic 
attacks ;  that  in  laryngismus  stridulus  the 
intervals  between  the  attacks  are  quite 
free,  that  there  is  no  fever,  and  that  there 
are  sometimes  carpo-pedal  contractions ; 
that  in  laryngeal  diphtheria  there  is  often 
a  corresponding  affection  in  the  pharynx, 
and  that  occasionally  fragments  of  false 
membrane  are  coughed  out. 

The  differential  diagnosis  between  laryn¬ 
gitis  and  laryngeal  diphtheria  in  children, 
however,  is  sometimes  excessively  difficult 
dining  the  earlier  stages,  the  graver  disease 
often  beginning  with  simple  catarrhal  symp¬ 
toms.  It  will,  therefore,  be  advisable  in  such 
cases  to  wait  a  while  before  giving  a  positive 
diagnosis. 

Treatment. — Simple  laryngeal  catarrh 
tends  to  resolution,  and  it  is  only  necessary 
to  enjoin  complete  rest  of  the  inflamed 
organ.  This  is  of  greater  importance  than 
any  medical  treatment.  Cold  water  ap¬ 
plications  to  the  neck  and  sucking  small 
pieces  of  ice  will  often,  if  used  at  the  very 
onset  of  the  affection,  check  its  further 
progress.  At  a  later  period  warm  steam 
inhalations,  to  which  some  compound  tinc¬ 
ture  of  benzoin,  lupulin,  or  coniin,  may 
advantageously  be  added,  are  sometimes 
useful.  If  the  catarrh  affect  the  nose, 
pharynx,  larynx,  and  bronchial  tubes  simul¬ 
taneously,  general  diaphoresis  often  shortens 
its  duration.  No  local  applications  of  any 
kind  ought  to  be  made  during  the  acute 
stages.  They  only  come  into  play  when 
the  catarrh,  instead  of  tending  to  resolu¬ 
tion,  passes  into  a  subacute  or  chronic  state. 
See  Chronic  Laryngitis.  Gargles  and 
lozenges  are  of  exceedingly  little  use  hi 
laryngeal  affections.  Children  suffering  from 
ncute  laryngeal  catarrh  ought  to  be  kept 
indoors,  and  in  an  atmosphere  rendered 
moist  by  means  of  a  bronchitis  kettle.  If 
there  be  much  cough,  the  mistura  scillse 
composita  of  the  Throat  Hospital  Pharma¬ 
copoeia  [Oxymel  scill.  Iflxv.,  vin.  ipecac.  ITfv., 


tinct.  camph.  comp.  iTpxx.,  aq.  ad  f  ^ j.,  one 
or  two  teaspoonfuls  for  a  dose]  will  prove 
a  good  remedy.  In  haemorrhagic  laryngitis, 
the  direct  application  to  the  bleeding  spot — 
if  this  can  be  laryngoscopically  detected — 
of  a  solution  of  tannic  acid  or  perchloride 
of  iron  will  often  at  once  arrest  the  haemor¬ 
rhage.  If  the  exact  source  of  the  bleeding 
cannot  be  detected,  inhalations  of  a  cold  per¬ 
chloride  of  iron  spray  (gr.  iij.-x.  ad  aq.  f  §j.), 
cold  water  compresses  round  the  neck, 
sucking  pieces  of  ice,  and  absolute  rest  of 
body  and  larynx  are  recommended. 

In  all  forms  of  acute  oedematous  laryn¬ 
gitis  very  active  treatment  is  required.  The 
diagnosis  having  been  established  by  laryn¬ 
goscopic  inspection,  but  little  time  should 
be  lost  with  internal  remedies  and  external 
applications.  If  the  administration  of  an 
emetic,  ice  internally  and  externally,  leeches 
to  or  blisters  and  mustard  poultices  around 
the  neck,  fail  to  give  relief  within  a  short 
time ;  and  if,  on  the  contrary,  the  symp¬ 
toms  of  stenosis  and  carbonic  acid  poisoning 
increase,  an  energetic  scarification  of  the 
oedematous  parts,  especially  of  the  arytseno- 
epiglottidean  folds,  ought  to  be  made  by 
means  of  Mackenzie’s  laryngeal  lancet,  or 
of  a  long  sharp-pointed  bistoury  enveloped, 
except  at  its  point,  in  adhesive  plaster. 
The  writer  has  in  several  cases  seen  the 
progress  of  acute  oedema  of  the  larynx 
checked  and  the  necessity  for  tracheotomy 
avoided  by  this  operation,  which  is  not 
difficult  of  execution.  Should  the  practi¬ 
tioner,  however,  be  unable  to  perform  it,  or 
should  it  not  soon  be  followed  by  con¬ 
siderable  abatement  of  the  symptoms, 
tracheotomy  ought  to  be  undertaken  with¬ 
out  delay,  and  if  promptly  performed  it 
will  save  the  patient’s  life.  (As  to  the  after- 
treatment  of  that  operation,  see  Tracheo¬ 
tomy.) 

Abscess  of  the  larynx  ought  to  be  opened 
as  soon  as  possible  from  within,  under  the 
guidance  of  the  mirror,  by  means  of  the 
laryngeal  lancet.  If  it  be  very  large  and 
there  be  the  danger  of  the  patient  being 
suffocated  by  the  escape  of  pus  into  the 
lower  air-passages,  it  might  be  necessary 
to  perform  tracheotomy  as  a  prophylactic 
measure,  and  to  insert  a  tampon-canula  into 
the  trachea  before  the  abscess  is  opened 
from  above. 

Chronic  Laryngitis. — Causes. — Many 
of  the  causes  leading  to  acute  inflammatory 
affections  of  the  vocal  organ  produce,  when 
continually  acting,  or  when  the  acute  stage 
is  neglected  and  no  rest  be  given  to  the 
inflamed  part,  chronic  laryngitis.  The  most 
frequent  causes  are,  exposure  to  influences 
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of  temperature,  persistent  use  of  the  voice 
when  the  larynx  is  acutely  inflamed,  ex¬ 
cessive  use  of  stimulants,  extension  of  a 
similar  affection  from  the  pharynx. 

Pathology. — Tumefaction  of  the  affected 
parts,  due  to  hyperplasia  or  dermoid  me¬ 
tamorphosis  of  the  mucous  and  submucous 
tissue,  increase  of  the  connective  tissue, 
enlargement  and  tortuosity  of  the  small 
vessels,  in  much  developed  cases  occasion¬ 
ally  denudation  of  epithelium,  very  rarely 
amounting  to  superficial  ulceration.  A 
particular  form,  in  which  swelling  of  the 
mucous  follicles  is  said  to  he  the  prominent 
feature,  has  been  described  as  granu¬ 
lar,  glandular,  or  follicular  laryngitis.  In 
another  rare  class  of  cases,  hypertrophic 
indurative  changes  are  most  pronounced  in 
the  subglottic  region. 

Symptoms  and  Diagnosis. — The  symp¬ 
toms  are  hoarseness,  rarely  amounting  to 
complete  aphonia  and  varying  in  intensity, 
early  fatigue  of  the  voice  ;  sometimes  cough 
with  a  little  tenacious  expectoration,  some¬ 
times  absence  of  all  subjective  sensations, 
sometimes  sensations  of  dryness,  heat, 
pricking,  soreness,  &c.  In  the  subglottic 
form  aphonia  is  often  complete,  and  there 
is,  corresponding  to  the  amount  of  hyper¬ 
trophy  and  to  the  degree  of  the  narrowing 
of  the  glottis,  more  or  less  urgent  dyspnoea. 
The  laryngoscope  shows  either  a  general 
or  a  more  partial  thickening  and  congestion 
of  the  mucous  membrane.  The  colour  of 
the  congested  parts,  however,  is  not  so 
bright  and  uniform  as  in  acute  laryngitis, 
but  darker  and  more  irregular.  Sometimes 
the  ventricular  bands  are  so  much  swollen 
as  to  entirely  conceal  the  vocal  cords ; 
sometimes  the  latter  appear  irregularly 
thickened,  showing  ecchymotic  patches  or 
swellings.  In  other  cases,  the  mucous 
membrane  in  the  inter-arytaenoid  space  is 
thickened,  and,  being  squeezed  on  attempted 
phonation  between  the  inner  surfaces  of 
the  arytaenoid  cartilages,  mechanically  pre¬ 
vents  the  complete  juxtaposition  of  the 
vocal  cords. 

In  subglottic  laryngitis,  the  tumefaction 
sometimes  appears  in  the  form  of  a  second 
whitish,  greyish,  or  reddish  vocal  cord 
underneath  the  true  vocal  cord ;  sometimes, 
an  almost  complete  sphincter-like  projec¬ 
tion  below  the  cords  is  perceived ;  some¬ 
times,  several  projections  underneath  dif¬ 
ferent  parts  of  the  cords  or  under  the 
anterior  commissure  are  seen. 

For  a  correct  diagnosis,  laryngoscopic 
examihation  is  indispensable  for  almost  all 
chronic  laryngeal  affections  :  neoplasms, 
2)erichondritis,  syphilis,  phthisis,  nervous 


disorders,  &c.,  being  accompanied  by  symp¬ 
toms  closely  resembling  those  of  chronic 
laryngitis.  On  the  other  hand,  the  laryn¬ 
goscopic  appearances  described  above  are 
quite  characteristic  of  chronic  laryngitis, 
and  the  only  point  not  to  be  lost  sight  of 
is  that  chronic  laryngitis  does  not  neces¬ 
sarily  occur  as  an  independent  disease,  but 
also  in  the  course  of  other  affections  (typhoid 
fever,  acute  exanthemata,  syphilis,  &c.). 

Treatment. — It  is  the  writer’s  firm  con¬ 
viction  that  neither  gargles,  nor  lozenges, 
nor  inhalations,  nor  internal  treatment, 
nor  visits  to  watering-places,  &c.,  alone  will 
ever  cure  chronic  laryngitis.  There  being 
actual  changes  in  the  histological  conforma¬ 
tion  of  the  parts,  the  only  rational  treat¬ 
ment  consists  in  changing  the  torpid  in¬ 
flammation  into  a  reactive  one  by  the  local 
application  of  strong  astringent  remedies, 
and  to  watch  the  course  of  this  until 
its  natural  termination  in  resolution  has 
been  achieved.  With  this  view,  in  more 
recent  cases  applications  of  a  solution  of 
chloride  of  zinc  (15-30  grains  to  the  ounce) 
ought,  under  the  guidance  of  the  mirror,  to  be 
made  to  the  larynx  by  means  of  a  suitably 
curved  camel-hair  brush,  or  of  a  small 
sponge  safely  attached  to  a  properly  bent 
probe.  Instead  of  the  zinc,  perchloride  of 
iron,  alum,  or  tannin  solutions  may  be  used. 
The  best  remedy,  however,  in  these  cases, 

1  especially  in  long-standing  ones,  is  nitrate 
of  silver,  which  may  be  employed  in  solu¬ 
tions  of  16,  24,  48  grains  to  the  ounce. 
In  very  severe  cases  still  stronger  solu¬ 
tions  (96  grains  to  the  ounce),  or  even  the 
solid  stick,  may  be  required.  It  is,  how¬ 
ever  advisable,  in  every  case,  to  begin  with 
the  milder  solutions,  and  only  gradually  to 
pass  on  to  the  strength  which  is  deemed 
necessary  in  the  individual  case.  The 
initial  irritability  becomes  soon" diminished, 
and  stronger  solutions  may  then  be  safely 
applied.  To  prevent  spasm  of  the  glottis 
j  following  the  introduction  of  the  brush,  the 
patient  is  to  be  advised,  before  the  applica¬ 
tion  is  made,  to  stop  breathing  for  a  second 
or  two  altogether,  and  then  to  begin  again  to 
breathe  quite  superficially  through  his  nose. 
His  attention  being  thus  diverted,  the  spasm 
is  almost  always  avoided.  Drinking  a 
little  cold  water  relieves  in  all  instances 
the  spasm,  if  it  should  occur.  The  appli¬ 
cation  should  be  made  daily,  if  necessary 
in  increasing  strength,  until  a  lively  re¬ 
active  inflammation  is  produced.  The  in¬ 
tervals  are  gradually  to  be  made  longer, 
and  weaker  solutions  must  be  applied, 
according  to  the  individual  case.  If  there 
be  a  corresponding  pharyngeal  affection 
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(granular  pharyngitis),  it  is  essential  that 
this  should  be  simultaneously  treated.  The 
treatment  leads  as  a  rule  to  speedy  improve¬ 
ment  even  in  old- standing  cases,  but  ought 
to  be  continued  until  the  last  trace  of  the 
thickening  and  congestion  of  the  parts  has 
disappeared,  there  being  a  great  tendency 
to  recurrence  unless  the  affection  has  been 
entirely  stamped  out.  Sometimes,  the  im¬ 
provement  proceeds  to  a  certain  point  and 
then  becomes  arrested.  In  such  cases,  it  is 
well  to  combine  the  astringent  applications 
with  the  use  of  electricity  in  both  its  forms 
— the  constant  and  the  faradic — to  the  sides 
of  the  larynx.  If,  on  the  other  hand,  the 
hyperplastic  process  should  already  have 
resulted  in  the  formation  of  a  well-defined 
neoplasm,  astringent  treatment  is  perfectly 
useless  ;  the  attempt  to  treat  the  growth  by 
caustics  is  even  injurious  to  the  neighbour¬ 
ing  parts,  and  the  case  belongs  to  the  sphere 
of  surgical  interference.  See  Fabynx, 
Growths  in  the. 

During  the  whole  of  the  often  lengthy 
treatment,  rest  of  the  voice,  discontinu¬ 
ance  of  excess  in  spirits,  tobacco,  &c.,  must 
be  strongly  insisted  upon ;  disobedience 
in  these  respects  leading  almost  invari¬ 
ably  to  its  failure.  It  is,  however,  neither 
advisable  nor  necessary  to  altogether  in¬ 
terdict  moderate  smoking  and  use  of  alco¬ 
hol.  Only  in  cases  of  general  plethora  is 
the  regular  use  of  some  aperient  (Fried- 
richshall  water)  indicated ;  otherwise  no 
constitutional  treatment  is  required.  Inha¬ 
lations  may  be  looked  upon  as  merely  an 
aid  to  the  rest  of  the  treatment ;  the  writer 
has  little  faith  in  them  in  these  cases.  If 
ordered  at  all,  soothing  steam  inhalations, 
with  the  addition  of  some  compound  tinc¬ 
ture  of  benzoin,  lupulin,  coniin,  or  oleum 
pini  sylvestris  are  to  be  used.  The  patient  is 
to  wash  his  neck  and  chest  in  the  morning 
with  cold  water,  to  wear  flannel  under¬ 
clothing,  but  not  to  wrap  up  the  neck.  A 
good  aid  towards  a  lasting  cure  is  a  visit  to 
a  suitable  watering-place  (Ems,  Reichen- 
hall,  Ischl,  Royat,  Mont  Dore,  &c.)  after 
the  conclusion  of  the  local  treatment. 

In  the  subglottic  form  of  disease,  the 
treatment  is  more  difficult  than  in  com¬ 
mon  chronic  laryngitis,  and  the  prognosis 
much  more  unfavourable.  Unless  the 
measures  recommended  in  the  common 
form — which  must  in  these  cases  be  pushed 
still  more  assiduously — be  successful,  me¬ 
thodical  dilatation  by  means  of  Schrotter’s 
hollow  vulcanite  tubes,  scarification,  or  gal- 
vano-caustic  reduction  of  the  hypertrophic 
parts  will  have  to  be  resorted  to  ;  if,  in 
spite  of  all  these  measures,  the  dyspnoea 


increases  to  an  alarming  degree,  tracheo¬ 
tomy  must  be  performed,  after  which  opera¬ 
tion  the  attempts  at  dilating  the  strictured 
portion  may  be  resumed  either  from  above 
or  from  the  tracheal  opening. 

Felix  Semon. 

LARYFTGQSCOPY. — To  examine  the 
interior  of  the  larynx,  a  small  mirror  at¬ 
tached  to  a  long  handle  must  be  introduced 
into  the  patient’s  throat.  The  reflecting 
surface  of  the  mirror  is  to  be  directed  ob¬ 
liquely  downward,  and  a  powerful  light  is 
to  be  thrown  upon  it,  when  the  light  will  be 
reflected  into  the  larynx  and  the  laryngeal 
image  will  be  visible  on  the  mirror. 

The  light  used  may  be  either  natural 
(sunlight,  diffused  daylight),  or  artificial 
(electric,  lime,  gas,  lamp,  candle-light).  The 
stronger  it  is  the  better,  especially  for  the 
examination  of  the  more  minute  patholo¬ 
gical  changes  and  of  the  lower  parts  of  the 
air -passages  (sub-glottic  cavity,  trachea). 
The  examiner  should,  however,  acquire 
facility  in  examining  with  diffused  daylight, 
which  is  preferable  to  the  poor  artificial 
illumination  often  offered  to  him  in  the 
private  residences  of  patients.  For  use  in 
the  consulting-room,  Mackenzie’s  rack- 
movement  lamp,  in  which  a  plano-convex 
lens  is  placed  in  front  of  the  flame,  thus 
increasing  the  intensity  of  the  light,  is  to 
be  recommended. 

The  rays  of  light  are  thrown  into  the 
throat  by  means  of  a  circular,  slightly  con¬ 
cave  mirror,  the  so-called  ‘  reflector;’  about 
3 1  inches  in  diameter  and  of  a  focal  length 
of  14  inches.  This  is  attached  by  means 
of  a  ball-and-socket  joint  either  to  a  spec¬ 
tacle  frame,  or  to  a  frontal  band  which  the 
operator  affixes  to  his  forehead.  The  spec¬ 
tacle  frame  possesses  the  additional  advan¬ 
tage  that  myopic  or  hypermetropic  prac¬ 
titioners  can  have  their  glasses  fastened  to 
it.  The  reflector  should  be  perforated  in 
its  centre  by  a  small  oval  opening,  and, 
when  in  position,  the  long  diameter  of  the 
perforation  should  correspond  to  the  long 
axis  of  the  observer’s  eye.  The  small 
mirror,  attached  at  an  angle  of  about  120° 
to  a  long  shank  and  handle,  is  made  in 
several  sizes,  of  which  the  practitioner 
should  have  at  least  three  (4,  1,  14  inches 
in  diameter) ;  the  largest  size  possible  should 
always  be  used.  Strict  attention  to  the 
following  mode  of  procedure  is  advised. 
The  patient  is  to  sit  on  a  common  chair 
opposite  the  observer,  the  lamp  used  for 
illumination  being  placed  at  the  patient’s 
left  side  on  a  table  (or  held  by  an  assistant) 
near  to  the  patient’s  left  ear.  For  a  satis- 
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factory  illumination  it  is  essential  that  the 
centre  of  the  source  of  light,  the  centre  of 
the  patient’s  mouth  when  opened,  and  the 
centre  of  the  reflector  should  be  as  nearly 
as  possible  on  one  and  the  same  level. 
Neglect  of  this  fundamental  rule  is  one  of 
the  most  fertile  sources  of  failure  among 
beginners. 

The  patient  is  now  told  to  open  his 
mouth,  and  the  practitioner  throws  a  disc 
of  light  from  the  reflector  into  the  throat, 
so  that  the  centre  of  the  disc  falls  upon  the 
uvula.  The  patient  is  then  directed  to  put 
out  his  tongue,  and  the  anterior  part  of  the 
organ  is  enveloped  in  a  small  soft  towel,  and 
held  between  the  thumb  (above)  and  the 
forefinger  (below)  of  the  practitioner’s  left 
hand,  the  forefinger  and  other  fingers  rest¬ 
ing  on  the  patient’s  chin.  The  mirror  is 
warmed  over  the  lamp  previous  to  its  in¬ 
troduction,  to  prevent  the  expired  air  con¬ 
densing  on  it.  The  proper  temperature  is 
obtained  as  soon  as  the  him,  which  at  first 
forms  on  its  reflecting  surface,  is  seen  to  dis¬ 
appear.  To  obviate,  however,  applying  the 
mirror  when  too  hot,  the  practitioner  should 
never  introduce  it  without  having  tested  its 
temperature  by  applying  it  to  the  back  of 
his  hand.  The  patient  is  now  instructed  to 
breathe  quite  naturally,  and  the  mirror — its 
handle  being  held  like  a  pen — is  introduced 
in  the  mesial  line  of  the  patient’s  mouth, 
and  quickly  moved  forward  until  its  upper 
border  touches  the  base  of  the  uvula. 
Dining  the  act  of  introduction  the  mirror 
is  to  be  held  horizontally,  the  reflecting  sur¬ 
face  looking  downwards,  and  the  shank  of 
the  instrument  being  close  to  the  left  angle 
of  the  patient’s  mouth.  Touching  the 
tongue  or  the  faucial  pillars  should  be  care¬ 
fully  avoided.  As  soon  as  the  mirror  is 
beneath  the  uvula,  it  ought  to  be  turned 
upwards  until  its  reflecting  surface  forms 
an  angle  of  90°  with  the  horizon.  In  this 
position  it  is  gently  but  firmly  raised,  until 
its  upper  border  is  at  the  same  height  as 
the  base  of  the  uvula,  that  organ  resting 
on  the  posterior  surface  of  the  mirror.  Ac¬ 
cording  to  the  optical  law  that,  when  rays 
of  light  fall  on  a  plane  surface,  the  angle  of 
reflection  is  equal  to  the  angle  of  inci¬ 
dence,  the  horizontal  rays  of  light  falling 
from  the  frontal  reflector  at  an  angle  of  90° 
are  reflected  in  an  equal  angle — i.e.  verti¬ 
cally  downwards  ;  the  larynx,  which  is  just 
beneath  the  mirror,  is  illuminated,  and  its 
image,  in  turn,  appears  in  the  mirror,  where 
it  is  seen  by  the  observer.  The  use  of  the 
writer’s  electric  laryngoscope  (see  Lancet , 
March  1885),  in  which  the  source  of  light, 
asmall  incandescent  lamp,  is  close  to  the 


little  mirror,  and  is  actually  introduced 
into  the  patient’s  throat,  does  away  with 
the  difficulty  of  double  reflection. 

It  ought  to  be  noted  that  the  only  inver¬ 
sion  which  takes  place,  under  these  circum¬ 
stances,  is  one  in  the  antero-posterior  direc¬ 
tion  ;  the  parts  in  reality  in  front  of  the 
larynx  (e.g.  the  epiglottis,  the  anterior 
commissure  of  the  vocal  cords,  &c.)  appear 
in  the  upper  part  of  the  mirror,  whilst  its 
posterior  constituents  (e.g.  the  arytaenoid 
cartilages)  are  visible  in  the  lower  part  of 
the  mirror.  But  there  is  no  lateral  inver¬ 
sion — that  is  to  say,  the  vocal  cord  which 
appears  in  the  left  side  of  the  mirror  (reck¬ 
oned  from  the  observer ) — i.e.  on  the  patient's 
right  side — is  in  reality  the  patient’s  right 
vocal  cord,  and  vice  versa.  In  cases  in 
which  the  whole  larynx  comes  into  view, 
the  image  thus  obtained  comprises,  in  the 
upper  part  of  the  mirror,  the  epiglottis,  of 
which  generally  the  free  border  and  the  up¬ 
per  surface  are  seen,  further  down  the  vocal 
cords  (their  white  colour  vividly  contrast¬ 
ing  with  the  other  parts  of  the  larynx),  be¬ 
tween  them  the  subglottic  cavity,  and  a 
part,  varying  in  length,  of  the  anterior  wall 
of  the  trachea.  At  the  sides  of  the  vocal 
cords,  the  ventricular  bands  (false  vocal 
cords)  are  seen;  between  the  vocal  cords  and 
ventricular  bands  a  small  rim,  the  opening 
of  the  ventricle  of  Morgagni.  The  ven¬ 
tricular  bands  are  continuous  externally 
with  two  projecting  folds  of  mucous  mem¬ 
brane,  the  arytaeno- epiglottidean  folds,  and 
outside  these  a  cavity  becomes  visible  be¬ 
tween  them  and  the  lateral  wall  of  the 
pharynx.  This  is  the  hyoid  fossa  or  the 
sinus  pyriformis,  a  part  surgically  important, 
because  it  is  one  of  the  seats  of  predilection 
for  the  lodgment  of  foreign  bodies  finding 
their  way  into  the  air-passages.  Posteriorly, 
— i.e.  in  the  lower  part  of  the"  mirror — the 
arytaeno-epiglottidean  folds  end  in  the  ary- 
tasnoid  cartilages,  and  often  the  cartilages 
of  Wrisberg  and  Santorini  can  be  recog¬ 
nised  in  the  outline  of  these  folds. 

The  laryngeal  image  seen  in  the  mirror 
is,  however,  by  no  means  always  so  com¬ 
plete  as  that  just  described.  It  will  be. 
often  necessary  to  move  the  mirror  slightly, 
or  to  let  the  patient  draw  his  head  further 
back,  or  to  let  him  produce  the  sounds,  ah , 
eh ,  e,  in  order  to  obtain  a  satisfactory  view. 
The  following  faults  should  be  avoided : 
undue  haste,  attempts  at  examination  with¬ 
out  having  concentrated  the  light  properly, 
violent  pulling  of  the  patient’s  tongue, 
clumsy  introduction  of  the  mirror  (at  times 
insufficiently  warmed,  at  others  overheated), 
inducing  irritation  of  the  tongue  and  fauces, 
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omitting  to  tell  the  patient  that  he  must 
breathe  quietly,  holding  the  mirror  too  long 
in  the  patient’s  throat,  neglect  of  the  little 
manoeuvres  sometimes  necessary  to  make  a 
pendent  epiglottis  rise.  This  list  does  not 
exhaust  all  the  causes  of  failure  due  to  the 
fault  of  the  operator,  but  only  includes 
those  which,  in  the  experience  of  the 
writer,  occur  most  frequently  and  are  es¬ 
pecially  to  be  avoided.  On  the  side  of  the 
patient  the  most  common  difficulties  are  : 
nervousness,  over-sensibility  of  the  pharynx, 
unruliness  of  the  tongue,  enlarged  tonsils, 
an  elongated  uvula,  and — most  serious  of 
all — a  pendent  epiglottis.  All  these  diffi¬ 
culties  can,  however,  be  overcome  by  tact, 
gentleness,  perseverance,  the  application  of 
suitable  instruments,  and  above  all  by  con¬ 
tinuous  practice.  I11  cases  of  exceptional 
irritability,  and  especially  when  intra-laryn- 
geal  operations  are  to  be  performed  in  ner¬ 
vous  persons,  the  patient  may  suck  little 
pieces  of  ice  from  fifteen  to  twenty  minutes 
before  the  examination  takes  place.  Re¬ 
cently,  the  local  application  of  hydrochlorate 
of  cocaine  (in  10  or  20  per  cent,  solution)  by 
means  of  a  brush  to  the  palate  and  pharynx 
has  been  found  to  be  an  excellent  aid,  in 
cases  of  hyperaesthesia  of  these  parts. 
Local  anaesthesia  comes  on  a  few  minutes 
after  the  application,  and  lasts  ten  to  fifteen 
minutes. 

In  conclusion,  it  is  recommended  that 
the  signs  offered  by  the  inspection  of  the 
larynx  be  taken  in  the  following  order : 
(a)  colour,  (b)  structural  changes,  (c)  func¬ 
tional  changes  (mobility  of  the  parts).  As 
regards  (a),  it  may  be  remarked  that  the 
vaso -motor  changes  in  the  larynx  are  very 
rapid,  so  that  anaemia  present  on  the  first 
introduction  of  the  mirror  may,  on  its 
second,  have  given  way  to  normal  colora¬ 
tion,  and  to  hyper semia  on  its  third  intro¬ 
duction.  Isolated  laryngeal  anaemia  being 
a  valuable  diagnostic  sign,  it  is  advisable 
to  make  it  a  rule  to  devote  the  first  glance 
into  the  larynx  to  the  ascertainment  of 
this  inconstant  factor,  whilst  the  lasting 
features  of  the  image — i.e.  questions  apper¬ 
taining  to  structural  and  functional  changes 
—  may  be  safely  left  to  a  repetition  of  the 
inspection. 

As  regards  ( b ).  Under  this  head  we 
shall  have  to  look  for  swelling,  thicken¬ 
ing,  abscess,  oedema,  ulceration,  dislocations, 
malformations,  new  growths,  foreign  bodies, 
&c. 

As  regards  (c).  No  definite  conclusion 
concerning  the  mobility  of  the  parts — i.e. 
the  functions  of  the  larynx — can,  as  a  rule, 
be  gained  unless  the  larynx  has  been  ex¬ 


amined  during  phonation  as  well  as  during 
respiration.  Failure  to  comply  with  this 
fundamental  rule  will  lead  to  the  overlook¬ 
ing  of  laryngeal  paralysis,  in  many  cases. 

Felix  Semon. 

LARYNGOTOMY. — The  term  is  used, 
in  this  country  at  least,  to  describe  the 
artificial  opening  of  the  larynx  through  the 
crico-thyroid  membrane.  The  Germans 
speak  of  this  as  4  partial  laryngotomy,’  to 
distinguish  it  from  4  complete  laryngotomy,’ 
which  we  call  thyrotomy  ( see  Thyrotomy). 
Certain  advantages  were  formerly  claimed 
for  this  procedure,  the  chief  of  these  bemg 
the  facility  and  rapidity  with  which  the 
operation  could  be  performed.  The  limited 
space,  the  proximity  of  the  vocal  apparatus, 
the  difficulty  in  fitting  a  suitable  tube,  de¬ 
tract,  however,  from  the  value  of  this 
operation.  In  children  under  twelve  years 
of  age,  owing  to  the  smallness  of  the 
larynx,  and  especially  of  the  crico-thyroid 
space,  it  is  quite  inapplicable ;  while,  in 
adults,  the  circumstances  which  call  for  it 
in  preference  to  any  other  operation  are  but 
rarely  met  with. 

Laryngotomy  may  be  indicated  when 
a  ready  and  convenient  access  to  the  larynx 
is  required ;  but  there  are  few  occasions 
when  this  operation  is  specially  called  for. 
The  impaction  of  a  foreign  body,  some 
cases  of  polypus  and  of  localised  morbid 
growths  at  or  about  the  upper  orifice  of  the 
cricoid  cartilage,  cases  of  laryngeal  spasm 
(as  in  epilepsy  or  tetanus),  some  cases  of 
drowning  (to  facilitate  emptying  of  the 
lungs  and  subsequent  artificial  respiration), 
would,  among  other  cases  and  causes,  sug¬ 
gest  and  justify  its  adoption. 

The  Operation. — Unless  the  dyspnoea 
is  very  urgent  and  the  patient  partially 
insensible,  an  anaesthetic  should  be  given. 
Ether  causes  increased  bronchial  secretion, 
which  in  many  cases  would  be  a  serious 
drawback;  chloroform  should  therefore  be 
used.  In  administering  it,  especially  in 
children,  the  surgeon  should  proceed  very 
slowly  at  first,  and  allow  the  patient  to  sit. 
up  or  lie  down,  as  most  agreeable  to  him¬ 
self  ;  a  constrained  position  leads  to  a 
greater  sense  of  suffocation,  to  struggling, 
and  so  to  venous  engorgement  of  the  neck. 
A  feeling  of  drowsiness  quickly  supervenes 
when  a  few  drops  of  chloroform  are  slowly 
inhaled  on  a  handkerchief ;  the  dose  may 
be  gradually  increased  until  narcosis  is  com¬ 
plete.  The  patient  should  then  be  placed  in 
the  recumbent  position,  with  the  shoulders 
resting  on  a  cushion  and  the  head  thrown 
back.  The  thyroid  cartilage  is  felt  for 


891 


Larynx,  Extirpation  of  the 


with  the  left  index  finger ;  from  its  lower 
margin  a  vertical  median  incision,  about 
one  and  a  half  to  two  inches  long,  is 
made  through  the  skin  and  fascia,  which 
are  then  to  be  retracted  with  blunt  hooks ; 
the  crico-thyroid  membrane  now  comes 
into  view  in  the  middle  line,  covered  on 
each  side  by  the  crico-thyroid  muscle,  and 
must  next  be  incised.  Some  surgeons 
make  a  horizontal,  while  others  prefer 
to  make  a  vertical  incision  through  the 
membrane ;  this  incision  may  even  in¬ 
clude  the  cricoid  cartilage,  the  term  ‘  laryn- 
gotomy  ’  being  still  strictly  applicable  to 
the  operation.  If  the  vertical  incision  be 
adopted,  the  crico-thyroid  artery,  which 
crosses  the  membrane,  is  sure  to  be  cut, 
and  may  possibly  give  rise  to  troublesome 
haemorrhage ;  it  should  be  taken  up  with 
forceps  and  be  either  twisted  or  tied.  The 
advantage  of  this  incision  is  that  it  can 
be  prolonged  either  upwards  or  down¬ 
wards,  should  circumstances  render  such 
a  proceeding  desirable.  In  this  manner, 
a  ‘  partial  ’  laryngotomy  can  be  converted 
into  a  ‘  complete  ’  one,  or  into  a  laryngo- 
tracheotomy ;  moreover,  a  vertical  incision 
interferes  with  the  integrity  of  the  larynx 
less  than  a  transverse  one,  which  almost 
necessarily  includes  the  crico-thyroid,  and 
possibly  the  lateral  crico-arytaenoid  mus¬ 
cles.  Especially  in  cases  where  a  tube 
must  be  subsequently  worn,  do  the  advan¬ 
tages  of  laryngo-tracheotomy  become  ob¬ 
vious  ;  for  a  tube  can  be  worn  more  com¬ 
fortably  in  the  trachea  than  in  the  larynx. 

After-treatment ,  dc. — The  reader  may 
refer  to  what  has  been  said  under  this 
heading  in  the  article  on  Tracheotomy. 
It  will  suffice  to  state  here  that  the  after- 
treatment,  in  any  given  case,  is  determined 
by  the  lesion  calling  for  the  operation,  rather 
than  by  the  operation  itself.  After  the  re¬ 
moval  of  foreign  bodies,  for  instance,  the 
wound  will  probably  heal  without  any 
trouble  within  a  few  days.  Complications 
may  occur  as  after  tracheotomy.  As  re¬ 
gards  the  voice  and  the  vocal  apparatus, 
they  are  more  likely  to  be  interfered  with 
after  section  of  the  crico-thyroid  membrane 
than  after  a  simple  tracheotomy,  by  reason 
j  of  their  greater  proximity. 

Robert  William  Parker. 

LARYNGO-TRACHEOTOMY.  See 

Laryngotomy. 

LARYNX,  Extirpation  of  the  (Laryn¬ 
gectomy). — Extirpation  of  the  larynx  is 
sometimes  practised  in  cases  of  malignant 
disease.  The  operation  was  first  carried  out 
on  the  human  subject  by  Dr.  P.  H.  Watson 


in  1866,  on  account  of  cicatricial  narrow¬ 
ing  of  the  larynx.  Subsequently,  Billroth 
of  Vienna  removed  the  larynx  and  upper 
rings  of  the  trachea  for  carcinoma ;  the 
man  lived  seven  months,  dying  from  re¬ 
currence  of  the  growth,  which  commenced 
about  four  months  after  the  operation. 
Bottini  operated  very  successfully  for  sar¬ 
coma  of  the  larynx  ;  the  man  recovered  and 
resumed  work.  Foulis  successfully  operated 
on  a  man  with  a  soft  papilloma  ;  this  patient 
lived  two  years.  One  of  Thiersch’s  cases 
lived  three  years  and  seven  months.  A  few 
others  have  lived  for  two  months  and 
upwards.  When  death  has  not  actually 
occurred  from  the  effects  of  the  operation 
itself,  recurrence  or  spread  of  the  disease 
has  always  taken  place  sooner  or  later. 
Thus,  it  may  be  said  that,  unless  the  disease 
is  strictly  localised,  little  is  gained  by  ex¬ 
tirpating  the  larynx  ;  whereas  death  may 
occur  directly  from  it.  On  the  whole, 
tracheotomy  is  a  more  hopeful  palliative 
measure  than  laryngectomy. 

The  Operation. — The  patient  being 
anaesthetised,  and  in  a  reclining  position, 
a  vertical  incision  should  be  made  in  the 
median  line  of  the  neck  from  the  hyoid 
bone  to  the  isthmus  of  the  thyroid  gland  ; 
the  soft  structures  are  then  to  be  carefully 
dissected  from  the  larynx.  When  exposed, 
the  trachea  may  be  cut  across  and  raised 
up  out  of  the  wound ;  into  its  distal  ex¬ 
tremity  a  suitable  canula  is  to  be  intro¬ 
duced  and  so  fixed  that,  while  it  prevents 
the  entrance  of  blood,  respiration  can  go  on 
undisturbed.  The  larynx  is  then  gradually 
detached  from  its  connections,  beginning 
from  below ;  this  greatly  facilitates  the 
operation,  for,  as  the  haemorrhage  gravitates 
away  from  the  part  actually  being  operated 
upon,  the  surgeon  can  see  what  he  is 
about.  It  is  very  desirable  to  “take  up  all 
the  bleeding  vessels  one  by  one  as  they 
come  into  sight,  and  tie  them  with  carbolised 
or  sublimated  silk.  Care  must  be  taken  not 
to  button-hole  the  oesophagus.  In  some  of 
the  recorded  cases,  owing  to  unexpected 
implication  of  the  pharynx,  portions  of  the 
latter  have  had  to  be  removed  with  the 
larynx.  After  the  operation  is  completed, 
the  hole  may  be  plugged  with  absorbent 
antiseptic  wool  or  gauze ;  this  must  be 
changed  twice,  or  oftener,  daily,  and  such 
lotions  or  other  applications  used  as  each 
individual  case  seems  to  call  for.  Should 
recovery  take  place,  an  artificial  larynx 
may  be  fitted.  Liquid  nourishment  must 
alone  be  given  at  first ;  this  is  best  ad¬ 
ministered  through  a  soft  oesophageal  tube, 
provided  with  a  funnel-shaped  extremity. 
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Tk.e  prognosis  in  all  these  cases  must 
be  very  guarded.  Apart  from  the  fact  that 
the  operation  is  most  frequently  undertaken 
for  carcinoma,  there  are  grave  risks  attend¬ 
ing  it ;  should  these  be  got  over,  there  is 
considerable  risk  from  the  onset  of  septic 
pneumonia  during  the  subsequent  two  or 
three  weeks  ;  while,  later,  the  fear  of  relapse, 
of  recurrence,  or  of  secondary  growths,  can 
never  be  quite  banished. 

Robert  William  Parker. 

LARYXX,  Growths  in  the. — A.  Non- 

MALIGNANT  GROWTHS. 

Causes. — All  the  causes  leading  to 
chronic  inflammation  of  the  mucous  mem¬ 
brane  of  the  larynx  (see  Chronic  Laryn¬ 
gitis  under  Laryngitis)  appear  to  favour 
the  development  of  neoplasms  in  that  part. 
This  explains  the  fact  that  the  male  sex  is, 
according  to  all  experience,  more  liable  to 
the  disease  than  the  female.  Sometimes,  no 
doubt,  the  disease  is  congenital,  in  other 
cases  the  etiology  is  quite  obscure.  Whilst 
some  forms  (especially  papillomata)  are  met 
with  in  early  infancy,  and  no  period  of  life 
is  exempt  from  such  affections,  benign 
growths  in  the  larynx  are  probably  most 
commonly  met  with  in  middle  life — i.e. 
between  the  ages  of  thirty  and  fifty.  Al¬ 
though,  even  in  much  more  advanced 
periods  of  life,  benign  neoplasms  occur,  yet, 
if  the  history  of  the  patient  shows  that 
the  disease  commenced  after  the  fiftieth 
year  of  life,  the  surgeon  will  do  well  to 
remember  the  probability  of  the  growth 
being  malignant. 

Pathology. — The  benign  neoplasms  met 
with  in  the  larynx  are  :  papillomata,  fibro¬ 
mata,  cysts,  myxomata,  angiomata,  adeno¬ 
mata,  lipomata,  and  enchondromata.  Of 
these  the  first  two  are  by  far  the  most 
commonly  met  with;  cysts,  though  by 
no  means  so  rare  as  believed  up  to  recent 
date,  following  at  a  very  long  interval, 
and  the  remaining  forms  being  excessively 
rare. 

1.  Papillomata. — Papillomata  of  the 
larynx  consist  of  papillae  occurring  singly  or 
in  groups.  Their  colour  is  white,  grey,  or 
pink,  their  form  mostly  cauliflower-like 
or  warty.  Alter  extirpation  they  tend  to 
recur.  They  may  be  solitary  or  multiple, 
pedunculated  or  sessile,  unilateral  or  bi¬ 
lateral.  Sometimes,  multiple  papillomata 
fill  almost  the  whole  larynx.  The  favourite 
seats  of  the  growth  are  the  vocal  cords — 
in  the  experience  of  the  writer  especially 
their  anterior  commissure — the  ventricular 
bands,  and  the  ventricles  of  Morgagni. 
They  often  spring  from  the  lower  surface  of 


the  true  cord,  but  never  from  the  inter - 
arytaenoid  fold. 

2.  Fibromata.  —  Laryngeal  fibromata 
consist  of  bundles  of  white,  closely  inter¬ 
woven  fibres,  covered  generally  with  squa¬ 
mous  epithelium,  and  supplied  more  or  less  | 
richly  with  blood-vessels.  Their  consistence  1 
is  much  harder  than  that  of  papillomata ; 
their  form  round,  oval,  or  multilobular,  and 
their  surface  generally  smooth ;  their  colour 
white,  pink,  scarlet,  or,  in  rare  cases,  bluish 
red ;  their  size  varies  from  that  of  a  pin’s 
head  to  that  of  a  hazel-nut.  They  may  be 
either  pedunculated  or  sessile.  They  are 
almost  always  solitary,  spring  usually  from 
one  of  the  vocal  cords,  grow  very  slowly, 
and  sometimes  become  arrested  in  growth 
after  having  attained  a  certain  size.  When 
extirpated  they  do  not  recur. 

3.  Cysts  of  the  larynx  are  almost  al¬ 
ways  of  the  nature  of  follicular  retention 
cysts.  They  grow  most  frequently  from  the 
back  of  the  epiglottis,  the  laryngeal  ventri¬ 
cles,  and  from  the  free  borders  of  the  vocal 
cords,  and  are  generally  filled  with  either 
serous  or  colloid  material.  Their  walls  are 
in  most  cases  thin,  so  that  they  can  be 
easily  pricked.  Occasionally,  however,  the 
walls  are  firm,  and  offer  considerable  re¬ 
sistance  to  cutting  instruments.  Their  ap¬ 
pearance  is  generally  that  of  a  greyish, 
somewhat  transparent  bladder ;  their  size 
usually  varies  from  that  of  a  pin’s  head  to 
that  of  a  small  cherry ;  but  the  writer  has 
lately  seen  an  epiglottidean  cyst  —  the 
largest,  he  believes,  ever  observed — which 
was  of  the  size  of  a  bantam’s  egg.  After 
pricking  they  either  at  once  collapse  or 
slowly  give  exit  to  a  tenacious  colloid  fluid. 
Sometimes  they  fill  again  after  having  been 
emptied,  and  in  such  cases  they  not  rarely 
change  into  blood-cysts. 

The  remaining  forms  of  benign  laryn¬ 
geal  neoplasms  occur  so  rarely,  that  it  must 
suffice  to  mention  that,  in  quite  exceptional 
cases,  new  formations  of  mucoid,  vascular, 
fatty,  glandular,  and  cartilaginous  tissue 
have  been  observed. 

Symptoms. — The  symptoms  caused  by  "• 
non-maiignant  laryngeal  tumours  depend  , 
upon  their  seat,  their  size,  and  their  mode 
of  attachment.  The  vocal  cords  and  their 
neighbourhood  being  most  frequently  the 
seat  of  origin  of  these  neoplasms,  hoarse¬ 
ness  or  aphonia  is  the  most  frequent 
symptom.  In  cases  of  pedunculated  neo¬ 
plasms,  which  are  swung  to  and  fro  by  the 
respiratory  current  of  air,  these  vocal  symp¬ 
toms  are  often  of  a  surprisingly  varied 
character,  the  natural  or  only  slightly  al¬ 
tered  voice  of  the  patient  being  present 
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whilst  he  speaks  one  sentence,  and  the 
next  sentence  being  produced  in  a  toneless 
whisper,  because  the  neoplasm  has  in  the 
meantime  been  thrown  upon  or  between 
the  vocal  cords.  If  a  neoplasm  situated 
within  the  glottis  be  at  all  large,  or  if  there 
be  numerous  small  growths  (papillomata) 
encroaching  upon  the  air-passages,  there 
will,  in  addition,  be  more  or  less  considerable 
dyspnoea,  sometimes  to  a  dangerous  extent. 
Again,  in  cases  of  pedunculated  growth, 
even  if  not  very  large,  the  neoplasm  may, 
especially  during  sleep,  be  suddenly  im¬ 
pacted  in  the  rima  glottidis  and  produce  a 
dangerous  attack  of  suffocation.  Dysphagia 
is  only  present  when  a  growth  (cyst)  springs 
from  the  epiglottis  or — in  excessively  rare 
cases — extends  from  the  larynx  into  the 
oesophagus.  Cough  is  by  no  means  a  fre¬ 
quent  symptom  of  laryngeal  growths  ;  it  is 
only  troublesome  in  cases  of  pedunculated 
tumours,  which  are  thrown  about  and  irri¬ 
tate  the  mucous  membrane  after  the  manner 
of  foreign  bodies.  Pain  is  not  produced  by 
benign  growths. 

Diagnosis.  —  Hoarseness,  dysphonia, 
aphonia,  dyspnoea,  being  concomitants  of 
many  chronic  affections  of  the  larynx,  a 
certain  diagnosis  can  in  most  cases  only  be 
arrived  at  by  a  laryngoscopic  examination. 
Occasionally,  a  small  piece  of  a  papilloma 
may  be  coughed  out  and  settle  the  nature 
of  the  ailment ;  again,  the  character  of  the 
dyspnoea  or  of  the  vocal  disturbance  may 
vary  so  much  as  to  lead  to  a  suspicion  of 
its  cause,  or  the  patient  himself  may  feel 
the  movements  of  a  pedunculated  growth  in 
his  throat.  But  such  cases  are  exceptional, 
and  generally  the  discovery  of  a  growth 
will  come  as  a  surprise  upon  both  medical 
attendant  and  patient. 

It  is  essential,  in  these  cases,  that  the 
laryngoscopic  examination  be  not  limited 
to  the  observation  of  the  larynx  during 
phonation  and  respiration,  but  that  it  be 
repeated  immediately  after  the  patient  has 
been  directed  to  cough,  because  there  are 
cases  of  subglottic  pedunculated  growths, 
in  which  the  neoplasm  can  only  in  this 
manner  be  brought  into  view. 

As  to  the  aspect  of  the  different  forms 
of  the  more  common  benign  neoplasms  in 
the  laryngeal  mirror,  sufficient  information 
has  been  given  in  the  paragraph  dealing 
with  their  pathology. 

The  differential  diagnosis  between  be¬ 
nign  and  malignant  tumours  (epithehomata, 
sarcomata)  of  the  larynx  occasionally  offers 
very  serious  difficulties.  Epithelioma  in 
its  early  stages — i.e.  before  the  commence¬ 
ment  of  ulceration — sometimes  looks  strik¬ 
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ingly  like  papilloma.  The  presence  or 
absence  of  a  distinct  line  of  demarcation 
between  the  neoplasm  and  the  neighbour¬ 
ing  tissue ;  the  degree  of  mobility  of  the 
vocal  cord,  if  to  this  the  growth  be  attached 
(see  Malignant  Growths ,  Symptoms)  ;  the 
age  of  the  patient ;  the  presence  or  absence 
of  spontaneous  pain,  of  tenderness  of  the 
larynx  on  handling,  of  tumefaction  of  the 
neighbouring  lymphatic  glands,  of  dyspha¬ 
gia,  of  haemorrhages,  of  cachexia  will,  in 
such  cases,  sometimes  give  valuable  infor¬ 
mation  as  to  the  true  character  of  the  neo¬ 
plasm.  Removal  of  a  small  fragment  of  the 
growth  by  means  of  the  laryngeal  forceps 
and  its  microscopic  examination  will,  in 
most  cases,  at  once  settle  all  doubts.  If 
this  measure  be  impracticable,  it  will  be 
wiser  to  leave  the  diagnosis  for  some  time 
in  suspense. 

The  laryngeal  excrescences  of  syphilis 
and  of  phthisis  can  hardly  be  mistaken  for 
non-malignant  new  formations.  The  exist¬ 
ence  of  condylomata  of  the  larynx  is  still 
doubted  by  many  competent  observers.  The 
submucous  origin  of  gummata,  which  are 
also  very  rare,  and  which  occur  in  the  form 
of  smooth,  roundish,  yellowish,  or  pinkish 
elevations,  is  very  obvious  even  on  casual 
observation.  The  so-called  4  false  excres¬ 
cences  ’  of  laryngeal  syphilis,  which,  it  is 
true,  resemble  in  form  some  genuine  neo¬ 
plasms,  but  which  in  reality  only  represent 
ragged  borders  of  ulcers  seen  en  profile , 
are  distinguished  by  being  almost  always 
situated  in  the  interarytsenoid  fold  —  a 
situation  in  which,  as  stated  above,  accord¬ 
ing  to  the  experiences  of  the  most  trust¬ 
worthy  observers,  genuine  neoplasms  are 
never  found.  Moreover,  in  such  cases  there 
will  be  either  concomitant  lesions  in  other 
parts,  or  scars  pointing  to  old  mischief  of  a 
specific  nature,  and  the  history  as  well  as 
the  use  of  antisyphilitic  remedies  will  soon 
clear  up  the  diagnosis. 

The  general  tumefaction,  soon  followed 
by  ulceration,  of  laryngeal  tuberculosis, 
coupled,  as  it  almost  always  is  in  such  a 
stage,  with  evidence  of  pulmonary  disease 
and  constitutional  symptoms,  will  hardly 
lead  the  most  inexperienced  observer  to 
mistake  it  for  a  benign  growth. 

Treatment. — There  are  cases  of  laryn¬ 
geal  growths,  in  which  small  neoplasms 
(especially  fibromata)  are  so  situated  as  to 
cause  very  little  or  no  inconvenience.  In 
such  cases,  operative  removal  may  certainly 
be  dispensed  with,  and  the  patient  ought 
only  to  submit  himself  periodically  to  in¬ 
spection,  in  order  that  the  progress  of  the 
growth  may  be  kept  under  notice. 
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In  the  much  more  numerous  cases,  in 
which  neoplasms  cause  greater  inconve¬ 
nience  or  even  danger,  operative  interfer¬ 
ence  is  indispensable.  It  has  already  been 
mentioned  (see  Chronic  Laryngitis ,  under 
Laryngitis)  that  treatment  of  well-defined 
neoplasms  by  astringent  or  caustic  applica¬ 
tions  is  not  only  useless,  so  far  as  the 
destruction  of  the  growth  is  concerned,  but 
even  injurious  to  the  healthy  parts  in  their 
neighbourhood.  Moreover,  the  introduction 
of  strong  caustics  into  the  larynx  always 
implies  a  certain  risk,  leading,  as  it  often 
does,  to  spasm  of  the  glottis,  and  sometimes 
to  violent  inflammation  of  the  adjacent 
parts. 

Thus,  removal  of  the  growth  is  left  as 
the  only  efficient  mode  of  treatment.  Such 
removal  can  either  be  effected  from  within 
under  the  guidance  of  the  laryngeal  mirror, 
or  from  without — i.e.  by  opening  the  laryn¬ 
geal  cavity ;  or,  in  rare  cases,  by  a  com¬ 
bination  of  these  two  methods — viz. tracheo¬ 
tomy,  followed  by  intralaryngeal  removal. 
The  question  which  of  the  two  methods, 
the  intralaryngeal  or  the  extralaryngeal, 
is  the  preferable  one  has  been  hotly  dis¬ 
cussed  for  years,  and  even  now  no  general 
consensus  of  opinion  has  been  obtained, 
though  undoubtedly  the  intralaryngeal 
method  is  in  the  ascendant.  It  is  impos¬ 
sible  in  the  limited  space  at  the  writer’s 
disposal  to  discuss  the  merits  of  both 
methods  at  any  length.  He  unhesitatingly 
gives  the  preference  to  the  intralaryngeal 
removal  in  all  cases  in  which  its  execution 
is  feasible,  and  his  experience  has  taught 
him  that  this  is  possible  in  most  cases.  It 
has  been  contended  that  some  qualities  of 
certain  growths,  such  as  broad  bases,  vascu¬ 
larity,  hard  consistence,  subglottic  position 
when  large,  multiplicity  and  tendency  to¬ 
wards  recurrence,  formed  so  many  contra¬ 
indications  to  the  adoption  of  the  intra¬ 
laryngeal  method.  The  writer’s  personal 
experience  has  convinced  him,  that  even 
the  joint  occurrence  of  several  of  these 
conditions  in  one  case,  often  presents  no 
insuperable  obstacle  to  successful  intra¬ 
laryngeal  extirpation.  Of  course,  if  there 
be  urgent  dyspnoea,  and  immediate  intra¬ 
laryngeal  relief  be  unobtainable  from  what¬ 
soever  cause,  palliative  tracheotomy  ought 
to  be  performed ;  but  the  writer  would 
strongly  advise  that  the  division  of  the 
thyroid  cartilages  in  such  cases  be  not  pro¬ 
ceeded  with  at  once,  on  account  of  the 
serious  danger  of  lasting  impairment  of 
the  voice  which,  in  the  majority  of  cases, 
follows  the  performance  of  that  operation. 
See  Thyrotomy. 


Here  comes  in  the  vexed  question  of  the 
recurrence  of  multiple  papillomata.  It  has 
been  maintained  that  thyrotomy  offered, 
apart  from  being  a  quicker  method  of 
treatment  than  intralaryngeal  evulsion  of 
the  growths,  a  better  chance  of  thoroughly 
removing  all  of  them,  and  of  effectually 
cauterising  their  bases,  thus  giving  a  greater 
protection  against  recurrence.  To  this  it 
must  be  replied  that  the  uncontroverted 
statistics  of  Professor  Bruns  of  Tubingen 
have  shown  these  statements  to  be  alto¬ 
gether  unfounded  on  fact,  and  that  they 
have  brought  out,  in  addition,  most  clearly 
the  important  fact  that  thyrotomy  is  in 
itself  an  operation  seriously  jeopardising 
the  voice.  The  writer  would  add  that 
frequently,  in  this  question,  two  very  differ¬ 
ent  conditions  are  confounded  under  the 
one  name  4  recurrence.’  It  is  an  altogether 
different  thing  whether,  from  the  same 
place  from  which  a  papilloma  has  just  been 
removed,  a  fresh  one  springs  up ;  or  whether, 
after  the  removal  of  a  papilloma  from  the 
anterior  commissure  of  the  vocal  cords, 
another  one  begins  to  grow  from  one  of 
the  laryngeal  ventricles.  The  latter  event 
is  evidently  no  4  recurrence  ’  in  the  proper 
sense  of  the  word,  though  often  wrongly 
thus  denominated,  but  evidence  of  a  ten¬ 
dency  to  general  papillomatous  degenera¬ 
tion.  It  is  obvious  that  unless,  under  such 
circumstances,  all  the  contents  of  the  laryn¬ 
geal  box  be  cut  out  or  the  larynx  be  entirely 
extirpated — two  proceedings  against  the 
performance  of  which  in  such  cases  the 
writer  would  emphatically  protest  —  no 
operation  can  give  a  guarantee  against  the 
appearance  of  fresh  growths  in  the  larynx. 
But  it  is  equally  obvious  that,  under  such 
circumstances,  the  performance  of  an  opera¬ 
tion  ought  to  be  avoided,  which,  like  thyro¬ 
tomy,  carries  with  it  a  grave  danger  of 
lasting  impairment  to  the  voice.  The  writer 
has  found  that  if,  in  cases  of  multiple 
recurring  papillomata,  the  intralaryngeal 
removal  be  perseveringly  proceeded  with, 
ahnost  always,  finally,  a  time  arrives  when 
the  tendency  to  a  fresh  formation  of  these 
growths  appears  to  become  exhausted.  The 
statement,  that  protracted  intralaryngeal 
operations  have  been  instrumental  in  con¬ 
verting  a  benign  into  a  malignant  tumour, 
has  never  been  supported  by  valid  evidence. 

As  to  the  practice  of  intra -laryngeal 
operations,  the  writer  considers  it  neither 
necessary  nor  even  desirable  to  give  de¬ 
tailed  directions.  The  method  can  only 
be  learned  by  continued  practice  on  the 
living  subject,  not  from  mere  descriptions; 
its  very  essence — viz.  that  the  operator  must 
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constantly  transfer,  in  his  mind’s  eye,  the 
parts  seen  in  the  antero -posteriorly  inverted 
image  to  their  real  position — demanding 
quite  a  special  education.  The  recent 
introduction  of  hydrochlorate  of  cocaine 
as  a  local  anaesthetic  of  the  laryngeal 
mucous  membrane — a  20  per  cent,  solu¬ 
tion  being  applied  by  means  of  a  camel- 
hair  brush  to  the  larynx  five  minutes 
before  the  operation,  and  this  application, 
if  necessary,  being  repeated  once  or  oftener 
during  the  sitting — will  no  doubt  greatly 
facilitate  the  more  general  adoption  of 
the  intralaryngeal  method.  Removal  of 
growths  may  be  effected  by  cutting,  by 
crushing,  by  evulsion,  and  by  galvano-cau- 
terisation,  but  it  is  impossible  to  lay  down 
any  general  rule  as  to  the  method  to  be  em¬ 
ployed.  The  writer  has  found,  in  the  great 
majority  of  his  cases,  that  evulsion  by 
means  of  Mackenzie’s  cutting  laryngeal 
forceps  did  all  that  was  necessary ;  in  cer¬ 
tain  difficult  cases,  the  galvano- caustic  loop 
and  burner  had  to  be  resorted  to.  Volto- 
lini’s  method — viz.  of  running  a  little  sponge 
firmly  attached  to  a  laryngeal  probe  up 
and  down  the  larynx,  by  which  process  soft 
growths  are  supposed  to  be  torn  off  their 
attachments — has  not  proved  very  satis¬ 
factory  in  his  hands. 

B.  Malignant  Growths.  —  Causes. — 
The  causes  of  the  origin  of  malignant 
growths  in  the  larynx  are  as  obscure  as  those 
of  such  growths  in  general.  It  is  generally 
believed  that  hereditary  influences,  trau¬ 
matic  lesions,  and  long-continued  irritation 
of  the  vocal  organ  may  play  a  role  in  their 
production  ;  the  writer,  who  has  had  the 
opportunity  of  seeing  an  unusually  large 
number  of  these  neoplasms,  has  not  been 
able,  in  a  single  case,  to  trace  the  origin  to 
a  distinct  cause.  It  is  doubtful  whether 
papillomata  ever  degenerate  into  cancroids. 
Malignant  tumours  of  the  larynx  almost 
always  belong  to  the  period  of  life  after 
forty ;  the  writer  has  seen  two  cases  in 
men  over  eighty.  The  male  sex  is  more 
liable  to  the  disease  than  the  female. 

Pathology. — The  malignant  neoplasms 
met  with  in  the  larynx  are  carcinomata 
and  sarcomata.  Of  these,  the  latter  are 
very  rare,  the  former  considerably  more 
frequent  than  is  generally  supposed.  Car¬ 
cinoma  of  the  larynx  is  almost  always 
primary  or  contiguous,  never — so  far  as  the 
writer  knows — metastatic  or  infectious. 
This  is  due  to  the  peculiar  arrangement  of 
the  lymphatics  of  the  larynx.  They  are 
very  richly  developed,  but  form  quite  a 
network  of  their  own,  and  without  anas¬ 
tomosing  with  the  lymphatics  of  the  neigh- 


j  bouring  parts — as  do  the  pharyngeal  lym¬ 
phatics  so  amply — empty  themselves  into 
four  small  lymphatic  glands,  two  of  which 
are  situated  underneath  the  greater  horns 
of  the  hyoid  bone,  the  two  others  at  the 
sides  of  the  trachea.  This  is  practically 
very  important,  for  it  explains,  on  the  one 
hand,  why  the  larynx  enjoys  a  prac¬ 
tical  immunity  from  infection  in  cases  of 
carcinoma  elsewhere  in  the  body ;  on  the 
other,  why,  in  cases  of  primary  intrinsic 
carcinoma  of  the  larynx,  the  disease  so 
long  remains  a  purely  local  one,  and  does 
not  infest  the  neighbouring  lymphatics  of 
the  neck.  Similar  conditions  obtain  in 
laryngeal  diphtheria.  Hence,  also  the 
marked  absence  of  general  cachexia  in  the 
first  stages  of  intrinsic  laryngeal  carci¬ 
noma. 

Cancer  of  the  larynx  appears  by  far 
most  frequently  in  the  form  of  epithelioma, 
much  more  rarely  as  medullary  carcinoma, 
still  more  rarely  as  scirrhus ;  the  histological 
characteristics  of  these  forms  being  the 
same  in  the  larynx  as  those  seen  elsewhere 
in  the  body.  The  seats  of  predilection 
of  laryngeal  carcinoma  are  the  ventricular 
bands  and  vocal  cords.  Sarcoma  occurs 
in  the  round-celled,  less  frequently  in  the 
spindle-celled  form. 

Symptoms. — It  is  often  very  difficult,  in 
the  early  stages  of  malignant  neoplasms  of 
the  larynx,  to  differentiate  them  from  be¬ 
nign  ones  or  even  from  other  laryngeal 
affections,  neither  the  subjective  nor  the 
objective  symptoms  being  of  a  pathogno¬ 
monic  character.  Hoarseness  is  usually 
the  earliest  and  altogether  the  most  con¬ 
stant  symptom.  Its  degree  in  the  earliest 
stages — i.e.  when  only  a  small  projection  is 
seen  on  one  of  the  vocal  cords — is  often  out 
of  proportion  to  the  size  of  the  neoplasm  ; 
and  the  writer  considers  it  as  a  sign  of 
great  importance  if  already,  at  this  early 
period,  the  mobility  of  the  affected  cord  is 
considerably  impaired.  The  latter  phe¬ 
nomenon,  which  is  no  doubt  due  to  the 
infiltrating  character  of  the  tumour,  is  en¬ 
tirely  absent  in  cases  of  benign  growths 
of  similar  size.  With  the  progress  of  the 
tumefaction,  the  hoarseness  soon  changes 
into  complete  aphonia  ;  but,  on  the  other 
hand,  the  voice,  which  was  already  entirely 
lost,  sometimes  returns  to  some  extent  at 
the  time  when  the  tumour  begins  to  break 
down — i.e.  when  a  better  juxtaposition  of 
the  cords  is  again  rendered  possible.  Pain 
in  the  larynx  may  occur  either  at  an  early 
or  at  a  later  period,  but  the  writer  has 
observed  cases  in  which  this  symptom  was 
ahnost  entirely  absent  throughout  the 
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course  of  the  disease.  If  present,  it  may 
radiate  from  the  throat  to  the  ear,  the 
irritated  fibres  of  the  superior  laryngeal 
nerve  transmitting  the  irritation  to  the 
auricular  branch  of  the  pneumogastric 
nerve;  but  this  variation  of  pain  is  not 
pathognomic  of  laryngeal  cancer.  The 
laryngeal  region  is  not  infrequently  tender 
on  external  pressure.  Dysphagia  is  always 
present  when  the  epiglottis  and  the 
arytseno-epiglottidean  folds  are  the  seat  of 
the  disease  ;  in  intrinsic  carcinoma  it  often 
is  absent  or  slight.  There  is  nearly  always 
a  considerable  increase  of  secretion.  This 
is  generally  at  first  frothy,  later  on  tenacious 
and  semipurulent,  not  rarely  streaked  with 
blood ;  in  later  stages — i.e.  when  the  peri¬ 
chondrium  has  become  affected — often  fetid, 
as  is  also  the  patient’s  breath.  More  or  less 
considerable  haemorrhages  not  infrequently 
take  place,  when  vessels  have  been  laid 
open  in  the  progress  of  the  disease.  As 
soon  as  the  tumefaction  considerably  nar¬ 
rows  the  air-passages,  dyspnoea  makes  its 
appearance,  the  degree  of  which  depends 
upon  the  amount  of  obstruction  caused. 
Cachexia  is  not  rarely  absent  throughout 
until  the  patient’s  death,  and  the  lympha¬ 
tics  of  the  neck  often  remain  unattacked 
so  long  as  the  growth  remains  within  the 
larynx  proper ;  when,  however,  the  cancer 
dips  into  the  pharynx,  tumefaction  of  the 
lymphatics  underneath  the  sterno-cleido- 
mastoid  ‘muscles  and  of  the  posterior  cer¬ 
vical  lymphatics  sometimes  takes  place. 
In  late  stages  of  the  intrinsic  variety,  the 
larynx  is  sometimes  found  considerably 
broadened,  in  consequence  of  the  pressure 
from  within. 

In  those  cases  in  which  the  disease 
attacks  the  larynx  only  by  contiguity — i.e. 
in  which  it  starts  from  the  tongue,  the 
pharynx,  the  oesophagus,  the  thyroid  gland, 
the  branchial  fissures  of  the  neck,  &c. — the 
symptoms  just  enumerated  will  of  course 
vary  according  to  the  primary  seat  of  the 
cancer,  and  will  be,  moreover,  complicated 
by  symptoms  peculiar  to  the  affection  of  the 
part  primarily  infested.  Not  rarely,  acute 
oedema  of  the  parts  in  the  immediate 
vicinity  of  the  new  growth  sets  in ;  more 
frequently  there  is  some  degree  of  chronic 
oedema  around  the  tumour.  In  other  cases 
the  perichondrium  and  the  cartilages  them¬ 
selves  are  attacked,  necrosis  of  the  cartilages 
takes  place,  abscesses  are  formed,  parts  of 
the  cartilages  become  separated  and  may 
be  expectorated,  fistulous  communications 
between  the  air  and  food  passages  are 
established,  or  between  the  larynx  and  the 
external  neck,  &c. 


The  laryngoscopic  appearances  in  the 
early  stages  are  not  very  characteristic, 
and  it  will  be  often  found  very  difficult  to 
differentiate  commencing  carcinoma  or  sar¬ 
coma  from  papilloma,  fibroma,  syphilitic  or 
tubercular  infiltration.  Generally,  malig¬ 
nant  growths  appear  as  cauliflower-like, 
semiglobular,  mamillated  or  warty  distinct 
protuberances ;  in  some  cases  there  is  from 
the  beginning  more  extensive  infiltration, 
with  but  little  projection  above  the  surface. 
Later  on,  the  extensive  irregular  tumefac¬ 
tion,  which  sometimes  fills  half  or  even 
the  whole  laryngeal  cavity  and  invades  all 
the  laryngeal  structures,  and  above  all  the 
ulceration  of  the  tumour  itself,  make  the 
appearances  much  more  characteristic.  If 
the  disease  starts  from  the  epiglottis,  that 
part  may  either  be  found  immensely 
thickened  or,  in  other  cases  on  the  con¬ 
trary,  almost  entirely  eaten  away.  The 
parts  are  almost  always  found  covered  by 
white,  yellowish,  or  greenish  slimy  or 
muco -purulent,  often  fetid,  secretion. 

Diagnosis. — Malignant  growths  of  the 
larynx  may  be  mistaken — (a)  for  benign 
ones ;  with  regard  to  the  differential  dia¬ 
gnosis  between  the  two,  see  Non-Malig- 
nant  Growths ,  Diagnosis ;  (6)  for  syphi¬ 
litic  affections.  The  differential  diagnosis 
is  often  difficult.  The  previous  history  of 
the  patient,  the  simultaneous  existence  of 
other  syphilitic  affections,  or  evidence  of 
old  syphilitic  lesions  in  other  parts  of  the 
body,  will  of  course  aid  hi  the  decision, 
but  neither  is  absolutely  reliable.  The 
carcinomatous  ulcer,  as  well  as  the  syphi¬ 
litic,  is  irregular,  and  in  the  neighbourhood 
of  both  there  is  a  zone  of  inflammation. 
But  the  syphilitic  ulcer  in  the  larynx  is 
generally  developed  very  acutely,  often 
within  a  few  days,  whilst  the  cancerous 
takes  some  weeks  for  its  development. 
The  former  is  almost  always  solitary,  uni¬ 
lateral,  and  not  very  large  ;  the  latter  is  pre¬ 
ceded  by  tumefaction,  the  traces  of  which 
remain  round  the  ulcer.  Frequently,  it  is 
covered  with  small  excrescences,  and  often 
attains  a  very  large  size. 

There  are,  however,  cases  in  which  all 
these  diagnostic  signs  are  of  little  value, 
and  in  these  the  use  of  iodide  of  potas¬ 
sium  will  often  solve  the  doubt.  The  writer 
would  propose  it  as  a  general  rule,  that 
the  treatment  of  every  case  of  suspected 
laryngeal  cancer  ought  to  begin  with  the 
administration  of  large  doses  of  iodide 
of  -  potassium.  (Ten  -  grain  doses  three 
times  daily,  to  be  rapidly  increased  up  to 
thirty-grain  doses  three  times  daily.)  No 
conclusions  as  to  the  nature  of  the  affection 
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ought  to  be  drawn  from  the  patient’s  state¬ 
ments,  but  only  from  the  occurrence  of 
actual  changes  for  the  better  in  the  laryn¬ 
geal  appearances  ;  for  the  writer  has  found 
that,  even  in  cases  of  undoubted  cancer  of 
the  larynx,  the  patients  often  state,  after 
having  taken  iodide  of  potassium  for  a 
week’s  time,  that  they  feel  better.  In  such 
cases,  however,  the  progress  of  the  growth 
is  of  course  not  arrested,  and  the  drug  soon 
loses  its  effectupon  the  subjective  sensations. 

(c)  Malignant  disease  of  the  larynx 
may  also  be  mistaken  for  tubercular  affec¬ 
tions.  Here,  generally,  the  differential 
diagnosis  is  much  easier.  The'  patient’s 
age,  the  concomitance  of  pulmonary  affec¬ 
tions,  the  characteristic  pallor  of  the  laryn¬ 
geal  tissues,  the  bilateral  infiltration  usual 
in  laryngeal  phthisis,  the  slow  development 
of  the  ulcers,  their  small  size  and  great 
number,  will  easily  differentiate  this  affec¬ 
tion  from  malignant  growth  in  the  larynx. 
Examples  have,  however,  been  recorded  by 
good  observers,  in  which  mistakes  have 
been  committed. 

Treatment. — The  treatment  of  malig¬ 
nant  growths  of  the  larynx  is  very  unsatis¬ 
factory.  Medical  treatment  is  of  course 
useless.  Pain  maybe  temporarily  relieved 
by  insufflations  of  morphia  (gr.  ^ 1  twice 
daily  or  more  frequently).  It  is  probable 
that  applications  of  strong  cocaine  solu¬ 
tions  (20  per  cent,  or  more)  to  the  affected 
parts,  or  the  use  of  cocaine- sprays  and 
tablets  will  also,  in  this  disease,  relieve  pain 
and  dysphagia,  but  up  to  the  moment  when 
this  was  written  no  experiences  regarding 
this  point  had  been  recorded.  If  there  be 
complete  impossibility  of  swallowing,  the 
patient  must  be  fed  by  the  stomach-pump 
or  by  nutrient  enemata,  unless  gastrostomy 
be  preferred.  Dyspnoea  being  almost 
always  present,  the  writer  would  advise 
the  performance  of  tracheotomy,  as  far  as 
possible  from  the  seat  of  the  disease,  at  an 
early  period — i.e.  before  the  general  health 
has  already  suffered  from  insufficient  air 
supply.  The  operation  affords  great  relief 
to  the  patient,  and  life  is  prolonged  on  an 
average  for  a  year,  and  not  infrequently 
for  longer.  If  its  performance  be  left  until 
the  patient  is  almost  suffocated,  the  re¬ 
sults  are  not  nearly  so  satisfactory. 

Regarding  radical  extirpation  of  the 
growth,  the  following  modes  of  procedure 
have  to  be  considered  :  (1)  intralaryngeal 
extirpation ;  (2)  thyrotomy  ;  (3)  subhyoid 
pharyngotomy ;  (4)  total — (5)  partial  ex¬ 

tirpation  of  the  larynx. 

(1)  Intralaryngeal  extirpation  is  out  of 
the  question  in  cases  of  carcinoma,  and  in 
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sarcoma  may  only  be  attempted  in  those 
cases  in  which  the  neoplasm  forms  a  well- 
defined  tumour. 

(2)  Thyrotomy,  with  subsequent  extir¬ 
pation  through  the  wound,  yields  very  bad 
results  in  cases  of  malignant  growth,  and 
should  not  be  attempted. 

(3)  Subhyoid  pharyngotomy  may  be 
thought  of,  in  cases  in  which  the  growth  is 
limited  to  the  epiglottis  and  the  parts  in 
the  laryngeal  vestibule. 

(4)  Total  extirpation  of  the  larynx  for 
carcinoma  is  at  present  still  on  its  trial. 
According  to  the  latest  statistics,  out  of 
sixty  patients  operated  upon  for  carcinoma, 
forty-two  died,  fifteen  recovered,  and  the 
end  of  three  cases  is  unknown.  This 
result  is  certainly  not  very  encouraging  ; 
and  the  question  of  how  long  the  patients 
who  recovered  survived  the  operation,  and 
the  proportion  between  the  length  of  life 
after  simple  tracheotomy  and  that  after 
successful  extirpation  of  the  larynx,  have 
still  to  be  determined.  Until  these  ques¬ 
tions  have  been  fully  answered  by  large 
and  reliable  statistics,  the  propriety  of  ex¬ 
tirpating  the  larynx  as  soon  as  the  diagnosis 
of  laryngeal  cancer  has  been  established 
is,  in  the  writer’s  opinion,  still  sub  judice. 
On  the  other  hand,  it  is  only  in  cases  in 
which  the  tumour  is  absolutely  limited  to 
the  laryngeal  cavity,  and  in  which  no 
affection  of  the  neighbouring  parts  is  as 
yet  present,  that  an  early  operation  ap¬ 
pears  to  have  any  chance.  For,  in  those 
cases  in  which  the  lymphatic  glands,  the 
pharynx,  oesophagus,  thyroid  gland,  &c.,  are 
simultaneously  or  even  primarily  attacked, 
it  will  be  almost  impossible  to  eradicate  all 
traces  of  the  malignant  disease,  and  re¬ 
currences  within  the  next  few  months  are 
almost  certain.  The  kind  of  life  which  the 
patient  will  have  to  lead  even  after  success¬ 
ful  operation,  and  even  with  an  artificial 
larynx,  must  of  course  be  fully  explained 
to  him  before  the  operation  is  undertaken. 
Id  sarcoma,  the  chances  of  complete  ex¬ 
tirpation  appear  to  be  much  better.  One 
patient  has  certainly  survived  the  opera¬ 
tion  for  more  than  six  years. 

(5)  Partial  extirpation  of  the  larynx  has 
of  late  years  repeatedly  been  performed, 
especially  by  German  surgeons,  in  cases 
in  which  the  disease  only  involved  one 
half  of  the  larynx.  It  is  stated  to  be  much 
less  serious  than  the  total  excision,  not  to 
be  followed  more  frequently  by  recurrence 
of  the  disease  than  after  complete  removal 
of  the  organ,  to  give  rise  to  less  functional 
disturbance  with  regard  to  swallowing  and 
speaking,  and,  in  some  instances,  even  to 
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enable  the  patient  to  dispense  later  on 
with  the  tracheal  tube.  Further  experience, 
however,  will  have  to  show  how  far  these 
statements  can  be  supported.  In  the 
present  state  of  our  knowledge,  the  best 
policy  would  appear  to  be  to  explain  to  the 
patient  or  to  his  friends,  on  the  one  hand, 
the  chances  of  the  palliative  treatment 
(tracheotomy  if  necessary,  accompanied  or 
followed  by  gastrostomy) ;  and,  on  the  other, 
those  of  the  radical  (partial  or  total  extir¬ 
pation  of  the  larynx),  and  to  let  them 
decide.  See  Larynx,  Extirpation  of  the. 

Felix  Semon. 

LARYNX,  Neuroses  of  the.-A.  Motor 
Neuroses. 

I.  Paralyses.  —  Causes.  —  Diminished 
or  abolished  action  of  the  vocal  cords  may 
be  the  consequence  of  either  a  neuropathic 
or  a  myopathic  impairment.  Myopathic 
impairments  may  be  due  to  muscular  de¬ 
generation  (in  phthisis),  to  infiltration  of 
the  muscles  (in  inflammatory  processes),  or 
to  their  direct  destruction  (in  cases  of  in¬ 
i'  ury,  malignant  growth  in  the  larynx  or 
oesophagus,  &c.) ;  otherwise  they  are  exceed¬ 
ingly  rare.  Neuropathic  impairments  may 
be  either  of  an  organic  or  of  a  functional 
nature.  The  latter  class  of  cases  includes 
functional  weakness  (in  cases  of  phthisis, 
chlorosis,  general  anEemia,  loss  of  blood 
after  injuries,  exhausting  diseases,  &c.), 
hysterical  affections  ;  and — at  least  in  the 
initial  stages — also  the  reflex  paralyses, 
although,  in  the  case  of  the  latter,  probably 
later  on  actual  organic  changes  take  place. 
Examples  of  such  reflex  paralyses  would  be  : 
the  paralysis  resulting  on  the  opposite  side 
from  pressure  on  one  pneumogastric  nerve, 
probably  some  instances  of  diphtheritic  and 
possibly  some  of  the  forms  of  toxic  paralysis. 
The  reflex  paralysis  in  the  first-named  class 
of  cases  has  been  ingeniously  explained  by 
Dr.  George  Johnson  as  the  result  of  a 
centripetal  irritation  of  the  trunk  of  the 
vagus  acting  on  the  nervous  centre,  and 
through  it  upon  the  nerve-supply  to  the 
laryngeal  muscles  on  the  opposite  side. 

With  the  exception  of  some  of  these 
reflex  paralyses,  in  the  great  majority  of 
cases  of  functional  paralysis  the  adductor 
fibres  of  the  recurrent  laryngeal  nerves  are 
concerned,  very  rarely  the  abductor  fibres. 
The  organic  paralyses  may  be  of  a  central, 
peripheral,  perhaps  also  ( see  above)  of  reflex 
origin.  These  paralyses  may  be  either 
complete  or  incomplete — i.e.  they  may 
either  involve  the  whole  of  the  motor  cen¬ 
tres  or  single  motor  nerves  of  the  larynx, 
or  they  may  be  limited  to  parts  of  centres 


or  nerve-trunks.  Thus,  in  cases  belonging 
to  the  last-named  category,  there  may  be 
either  paralysis  of  the  motor  branch  of  the 
superior  laryngeal  nerve,  or  incomplete 
paralysis  of  the  centres  or  trunks  of  the  re¬ 
current  laryngeal  nerves,  or  paralysis  of  in¬ 
individual  twigs  of  the  recurrent  from  local 
causes.  In  cases  of  incomplete  organic 
lesion  of  the  centres  or  trunks  of  the  spinal 
accessory,  pneumogastric,  and  recurrent 
laryngeal  nerves,  there  is,  as  the  writer  has 
showm,  a  distinct  proclivity  of  the  abductor 
fibres  of  the  recurrent  laryngeal  nerve  to 
succumb  sooner  than  the  adductor  fibres,  or 
even  exclusively ;  whilst  the  occurrence  of 
an  analogous  isolated  affection  of  the  ad¬ 
ductor  fibres,  in  cases  of  organic  disease,  has 
never  yet  been  verified. 

Pathology. — In  the  purely  functional 
cases,  no  changes  are  to  be  detected  in  either 
nerves  or  muscles  ;  in  the  myopathic  cases, 
the  changes  vary  according  to  the  fundamen¬ 
tal  cause.  Thus,  in  cases  of  acute  inflamma¬ 
tion  of  the  mucous  membrane,  a  serous  in¬ 
filtration  of  the  muscles  may  take  place, 
in  phthisis,  fatty  degeneration  of  the  muscles 
may  be  found,  whilst  in  a  case  of  oeso¬ 
phageal  carcinoma  occupying  the  plate  of 
the  cricoid  cartilage,  one  or  both  posterior 
crico-arytsenoid  cartilages  may  have  par¬ 
tially  or  entirely  perished  by  a  process  of 
invasion  and  ulcerative  destruction.  In 
cases  of  neuropathic  paralysis  due  to  organic 
lesion  or  disease  of  the  motor  laryngeal 
nerves,  the  atrophic  and  degenerative 
changes  usually  met  with  under  such  cir¬ 
cumstances  will  be  found  in  the  nerves  and 
in  the  muscles  supplied  by  them,  their  in¬ 
tensity  varying  in  proportion  to  the  amount 
of  the  lesion.  If  the  lesion  be  equivalent  to 
a  transverse  section  of  the  nerve  affected, 
all  the  nerve-fibres  and  all  the  muscles  sup¬ 
plied  by  the  nerve  will,  of  course,  suffer  in 
an  equal  degree.  But  it  is  a  most  remark¬ 
able  fact  that,  even  in  cases  of  grave  and 
long-standing  implication  of  the  recurrent 
laryngeal  nerves  in  tumours  or  dense  con¬ 
nective  tissue,  or  of  serious  central  disease 
involving  the  roots  of  the  laryngeal  motor 
nerves,  a  number  of  normal,  well-preserved 
nerve-fibres  has  been  found  ;  and  that,  in 
such  cases  as  stated  above,  the  abductors  of 
the  vocal  cords  (posterior  crico-arytaenoid 
muscles)  have  invariably  been  found  to 
have  undergone  considerable  or  even  almost 
complete  atrophy  and  fatty  degeneration, 
whilst  the  adductors  have  either  suffered  to 
a  much  less  degree  or  even  entirely  escaped 
degenerative  changes. 

Symptoms.  —  The  larynx  serves  two 
functions,  respiration  and  plionation.  For 
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the  former  it  is  necessary  that  the  glottis 
should  be  open  to  a  certain  extent  during 
inspiration  and  expiration,  for  the  latter 
that  it  should  he  closed  during  the  act 
of  speaking,  and  that  there  should  be  a 
certain  amount  of  tension  of  the  vocal 
eords.  If,  in  consequence  of  impaired  ab- 
ductive  power,  the  cords  cannot  separate  so 
far  as  to  allow  of  a  sufficient  entry  of  air 
during  inspiration,  dyspnoea  will  arise ;  if, 
on  the  other  hand,  in  consequence  of  com¬ 
plete  paralysis  of  one  or  both  recurrent 
laryngeal  nerves,  or  of  their  adductor  or 
tensor  twigs,  the  vocal  cords  cannot  be 
brought  fully  together  or  are  not  in  a  suffi¬ 
cient  degree  of  tension  when  brought  to¬ 
gether,  aphonia  or  dysphonia  will  arise. 

The  symptoms  of  laryngeal  paralysis, 
therefore — apart  from  the  symptoms  of 
the  fundamental  disease  which  causes  the 
paralysis — will  vary  very  considerably  ac¬ 
cording  to  the  set  of  fibres  attacked,  and  also 
according  to  whether  the  paralysis  is  uni¬ 
lateral  or  bilateral. 

In  unilateral  complete  paralysis  of  one 
recurrent  laryngeal  nerve  the  correspond¬ 
ing  vocal  cord  stands  immovably  in  the  so- 
called  cadaveric  position — i.e.  according  to 
the  measurements  of  the  writer,  about  two 
to  three  millimetres  from  the  mesial  line. 
The  other  cord  moves  freely,  and  often, 
on  attempted  phonation,  even  crosses  the 
middle  line  to  join  its  fellow,  the  position  of 
the  glottis  under  such  circumstances  being 
oblique.  The  voice  may  be  entirely  lost, 
or  impaired,  squeaking,  and  with  a  peculiar 
tendency  to  breaking  into  falsetto  on  the 
slightest  phonatory  effort.  There  is  no 
dyspnoea. 

In  bilateral  complete  paralysis  of  the 
recurrent  laryngeal  nerves  both  vocal  cords 
stand  immovably  in  the  positions  they 
occupy  after  death  (cadaveric  position),  the 
voice  is  entirely  lost,  on  attempted  phona¬ 
tion  the  air  rushes  through  the  open  glottis, 
and  the  patient  soon  gets  exhausted  if  he 
attempts  to  speak,  cough,  or  expectorate. 
There  is  no  dyspnoea  during  repose ;  short¬ 
ness  of  breath  only  occurs  on  exertion. 

It  has  been  stated  above  that,  in  case  of 
incomplete  organic  unilateral  paralysis  of  a 
recurrent  nerve,  those  of  its  fibres  which 
supply  the  abductor  muscle  are  always 
first  or  pre-eminently  paralysed.  In  such 
cases,  there  is  at  first  of  course  only  im¬ 
paired  abduction  on  the  affected  side ;  later 
on,  however,  the  unopposed  antagonists  of 
the  paralysed  muscle  fall  into  a  state  of 
paralytic  contraction,  and  draw  the  vocal 
cord  into  the  position  of  phonation,  where 
it  becomes  immovably  fixed.  Under  such  ; 


circumstances — i.e.  in  the  initial  stages  of 
all  the  severe  lesions  (enumerated  under 
‘  Causes  ’)  which  may  implicate  the  laryn¬ 
geal  nerves,  and  indeed  not  rarely  up  to 
the  patient’s  death — in  adults  neither  vocal 
nor  respiratory  symptoms  occur ;  and  the 
important  laryngeal  lesion  present,  which 
may  be  of  the  greatest  importance  for  the 
correct  diagnosis  of  the  whole  case,  will 
entirely  escape  notice,  unless  a  rule  be  made 
to  examine  the  larynx  in  all  cases  in  which 
lesions  of  the  laryngeal  nerves  could  occur, 
whether  there  be  symptoms  pointing  to  the 
larynx  or  not.  In  children,  in  consequence 
of  the  smallness  of  the  glottis,  even  in 
unilateral  paralysis  of  an  abductor,  fatal 
dyspnoea  may  arise. 

If  the  conditions  named  in  the  last  para¬ 
graph  obtain  on  both  sides — i.e.  if  there  be 
either  a  bilateral  incomplete  lesion  of  the 
centres  (e.g.  in  cerebral  syphilis,  or  in  tabes, 
or  in  a  case  of  tumour  of  the  brain)  ;  or  a 
similar  incomplete  lesion  of  the  trunks  of 
both  recurrent  laryngeal  nerves  (e.g.  in 
cases  of  goitre,  aneurism  of  the  aorta,  carci¬ 
noma  of  the  oesophagus)  ;  or  if  there  be  pres¬ 
sure  upon  the  trunk  of  one  pneumogastric 
nerve  only  {see  under  ‘Causes’),  the  re¬ 
sult  will  be  bilateral  paralysis  of  the 
abductors  of  the  vocal  cords.  In  such  a 
case  both  vocal  cords  will,  in  the  manner 
above  described,  be  gradually  drawn  to¬ 
wards,  and  finally  be  fixed  near,  the  middle 
line.  Laryngoscopically,  this  looks  similar 
to  a  continuous  position  of  phonation.  On 
inspiration,  the  cords  separate  to  the  extent 
of  a  small  rim  between  then*  inner  borders, 
or  are,  in  much  developed  cases,  even 
drawn  nearer  each  other  by  the  rarefaction 
of  air  below  the  stenosed  opening ;  on  ex¬ 
piration  they  separate  a  very  little  as  in 
inspiration ;  on  phonation  they  come  to¬ 
gether  as  under  normal  circumstances.  The 
result  of  this  state  of  things  is  loud,  often 
sonorous,  inspiratory  stridor,  free  and  noise¬ 
less  expiration,  and  normal  voice.  There 
is  always  in  advanced  cases  dyspnoea,  but 
its  intensity  greatly  depends  upon  whether 
the  stenosis  has  been  produced  gradually  or 
more  suddenly.  In  the  former  cases,  it  is 
often  surprising  how  little  subjective  dys¬ 
pnoea  is  experienced  by  a  patient  whose 
glottis  is  reduced  to  a  diameter  of  not  more 
than  two  to  three  millimetres  It  is  ob¬ 
vious  that,  in  such  patients,  the  least  swell¬ 
ing  of  the  abnormally  approximated  parts 
will  suffice  to  close  the  opening,  and  may 
lead  to  immediate  asphyxia. 

Paralysis  of  the  adductors  is  almost 
always  bilateral  and  due  to  functional  dis¬ 
orders,  especially  to  weakness  of  the  muscles 
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(as  in  phthisis,  chlorosis,  &c.),  to  infiltration 
of  the  muscles  (as  in  violent  catarrh  or  in-  I 
flammation  of  the  air-passages),  to  reflex 
causes  (uterine  disorders,  &c.),  and  to  hys¬ 
teria.  If  unilateral,  in  which  case  one 
vocal  cord  would  be  seen  not  to  approach 
the  middle  line  on  attempted  phonation, 
whilst  on  deep  inspiration  it  would  be  pro¬ 
perly  drawn  to  the  side  of  the  larynx,  it  is 
probably  always  the  consequence  of  local 
injury  to  nerve -twigs  or  muscles.  The 
voice  would  probably  be  quite  aphonic,  or 
at  least  exceedingly  hoarse.  In  the  bilateral 
cases  the  paralysis  is  rarely  complete,  in 
which  case  the  glottis  will  be  seen  to  form, 
on  attempted  phonation,  a  widely  open  im¬ 
mobile  triangle,  more  frequently  incom¬ 
plete — i.e.  on  attempted  phonation  the  cords 
are  seen  to  approach,  without,  however, 
completely  closing  the  glottis,  or,  if  they  do 
so,  they  at  once  recede  from  their  juxta¬ 
position.  Thus  this  form  is,  more  correctly 
speaking,  a  paresis.  The  result  of  the  de¬ 
ficient  closure  of  the  glottis  is  more  or  less 
complete  aphonia.  Sometimes  the  patient 
is  able  to  produce  a  few  sounds  with  re¬ 
sonant  voice  ;  more  often  this  is  impossible  ; 
but  even  if  the  voice  has  been  lost  for  months 
or  years,  coughing,  sneezing,  and  the  emo¬ 
tional  voice-sounds  (laughing,  sighing)  are 
often  found  to  still  possess  their  normal 
character.  The  onset  of  the  affection  is  in 
the  hysterical  cases  quite  sudden,  its  dura¬ 
tion  most  variable  (from  hours  to  years),  its 
end  sometimes  quite  as  sudden  as  its  be¬ 
ginning.  In  cases  of  catarrhal  origin,  both 
beginning  and  passing  off  are,  in  accordance 
with  the  nature  of  the  lesion,  more  gradual. 

Sometimes,  in  cases  of  catarrh  or  of 
hysteria,  the  inter- ary tcenoid  muscle  alone 
is  affected.  In  such  cases,  the  anterior 
three-fourths  of  the  vocal  cords  are  seen  to 
come  together  on  attempted  phonation,  hut 
a  triangular  space  remains  open  in  the 
hindermost  part  of  the  glottis.  In  such 
cases  there  may  he  complete  aphonia.  The 
writer  has  never  seen  a  case  of  isolated 
paralysis  of  a  crico-arytcenoideus  lateralis ; 
and  though,  of  course,  its  occurrence  in 
consequence  of  local  lesion  is  theoretically 
quite  possible,  he  must  confess  that  he 
would  be  unable  to  distinguish  it  from  par¬ 
alysis  of  all  the  adductors  on  the  same  side. 

Isolated  paralysis  of  the  internal  tensors 
(thyro-arytsenoid  muscles)  is  laryngo- 
scopically  shown  by  an  elliptic  cleft  re¬ 
maining  between  the  inner  borders  of  the 
vocal  cords  on  attempted  phonation,  and 
may  be  accompanied  by  more  or  less  loss  of 
voice.  It  is  often  associated  with,  or  quickly 
follows  upon,  paralysis  of  the  glottis-openers. 


It  is,  however,  important  to  know  that  some 
elliptic  gaping  of  the  vocal  cords,  during 
phonation,  is  by  no  means  rarely  seen  in 
persons  who  are  in  full  possession  of  their 
voice. 

Isolated  paralysis  of  the  external  tensors 
(crico-thyroid  muscles)  may  occur  after 
diphtheria,  and  is,  according  to  Mackenzie, 
characterised  by  the  glottis  having  a  wavy 
outline.  There  is,  the  same  author  states, 
a  slight  depression  of  the  central  portion  of 
the  vocal  cords  in  inspiration,  and  a  corre¬ 
sponding  elevation  in  expiration  and  vocali¬ 
sation.  In  unilateral  paralysis  of  a  crico¬ 
thyroid  muscle,  the  corresponding  vocal  cord 
stands  on  a  higher  level  than  its  fellow. 
The  symptoms  met  with  under  such  circum¬ 
stances  are  more  on  the  side  of  the  sensory 
fibres  of  the  superior  laryngeal  nerve  (see 
Neuroses  of  Sensation )  than  of  its  motor 
fibres  ;  but  probably  a  deep,  gruff,  monoto¬ 
nous  voice  would  he  present. 

Finally,  it  may  be  remarked  that  com¬ 
binations  of  paralyses  of  individual  muscles, 
with  corresponding  variations  of  the  laryn- 
goscopic  image,  are  sometimes  met  with. 

Diagnosis. — A  certain  diagnosis  of  laryn¬ 
geal  paralysis  can  only  be  made  by  means 
of  the  laryngoscope.  Although,  in  cases  of 
hysterical  paralysis  of  the  adductors  or  of 
bilateral  paralysis  of  the  abductors,  the 
symptoms  are  so  characteristic  as  to  leave 
little  doubt  as  to  the  nature  of  the  loss  of 
voice  in  the  one  and  of  the  inspiratory 
dyspnoea  in  the  other ;  yet  the  conditions  in 
the  former  case  may  be  simulated  by  general 
respiratory  weakness,  laryngeal  polypi,  and 
other  forms  of  mechanical  impediment  tO' 
the  closure  of  the  glottis,  in  the  latter  by 
spasm  of  the  glottis,  perverse  action  of  the 
vocal  cords,  cicatricial  contraction  in  the 
inter-arytaenoid  fold  (see  Larynx,  Syphilis 
of  the),  and,  to  a  certain  degree,  by  gum¬ 
matous  infiltration  and  stenosis  of  the 
trachea.  Serious  errors  in  these  respects 
are  known  to  have  been  made.  In  all  forms 
of  laryngeal  j)aralysis,  the  laryngoscope  will 
therefore  be  well-nigh  indispensable  for 
diagnosis.  The  mere  discovery  of  an  im¬ 
mobility  of  one  or  both  vocal  cords,  how¬ 
ever,  is  not  sufficient  to  at  once  establish 
the  diagnosis  of  a  ‘  paralysis  ;  ’  and  the  sur¬ 
geon  must  bear  in  mind  the  possibility  of 
a  mechanical  fixation  by  cicatricial  contrac¬ 
tion  of  the  mucous  membrane,  after  ulcera¬ 
tive  diseases  or  injuries.  A  very  unusual 
position  of  the  arytaenoid  cartilage  and 
corresponding  vocal  cord,  with  absolute 
immobility,  signs  of  juevious  ulcerative 
diseases,  abnormal  distortion  of  the  mucous 
folds,  and  above  all,  tumefaction  at  the 
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"base  of  the  immobile  arytoenoid  cartilage, 
will  favour  the  idea  of  a  mechanical  fixa¬ 
tion.  Several  affections  may  lead  to  either 
mechanical  fixation  or  to  nervous  paralysis, 
and  the  possibility  of  the  combination  of 
both  forms  of  impairment  must  not  be  lost 
sight  of.  If  the  diagnosis  of  nervous 
paralysis  have  been  established,  its  funda¬ 
mental  cause  must  of  course  be  sought 
for. 

Treatment. — In  any  form  of  organic 
laryngeal  paralysis,  the  only  indication  is  to 
remove,  if  possible,  the  cause  of  the  mis¬ 
chief.  Thus,  in  cases  of  cerebral  syphilis  a 
most  energetic  anti-specific  treatment  will 
have  to  be  instituted ;  in  cases  of  pressure 
by  glands  or  tumours,  these  will,  if  possible, 
have  to  be  removed,  &c.  Direct  treatment 
of  the  paralysis  itself,  by  electricity  or 
otherwise,  is,  so  long  as  the  exciting  cause 
continues  to  act,  perfectly  useless,  though 
faradisation  of  the  paralysed  nerves  and 
muscles,  coupled  with  hypodermic  injec¬ 
tions  of  sulphate  of  strychnia  (dose  gr.  —■ 
gradually  increasing  to  gr.  — ),  may  with 
advantage  be  adopted  after  its  removal,  in 
the  hope  that  the  conductivity  of  the  nerve 
has  not  yet  been  wholly  destroyed.  In 
cases  of  bilateral  paralysis  of  the  abductors, 
in  which  considerable  stenosis  of  the  glottis 
has  taken  place  and  marked  dyspnoea  is 
present,  miless  not  .only  subjective  relief 
but  an  actual  enlargement  of  the  glottic 
opening  has  been  speedily  obtained  by 
whatever  method  is  employed,  tracheotomy 
ought  to  be  performed  without  delay ;  not 
as  a  curative  but  as  a  prophylactic  mea¬ 
sure,  with  a  view  to  the  subsequent  re¬ 
moval  of  the  tube  in  case  any  later  thera¬ 
peutical  efforts  should  produce  a  real  cure 
of  the  affection.  Here,  however,  one 
ca-ution  is  necessary.  In  all  cases  in 
which  there  is  bilateral  paralysis  of  the 
glottis-openers,  certainly  or  probably  due 
to  pressure  upon  the  nerves  by  tumours 
of  the  neck  or  thorax,  it  will  often  be  im¬ 
possible,  with  the  means  at  present  at  our 
command,  to  exclude  with  certainty  the 
existence  of  a  second  stenosis  loiver  down, 
due  to  direct  compression  of  the  trachea  or 
of  the  bronchi  by  the  same  tumour  which 
causes  the  paralysis.  If  the  laryngeal 
narrowing  be  considerable  enough  to  give 
a  sufficient  explanation  of  the  patient’s 
dyspnoea,  the  surgeon  will  be  warranted  in 
operating,  but  he  should  always  beforehand 
fully  explain  the  situation  to  the  patient  or 
to  his  friends,  to  prevent  disappointment  in 
■case  there  be  a  second  stenosis  lower  down. 
Under  such  circumstances  the  low  opera¬ 
tion  should  always,  if  possible,  be  chosen, 


so  that  in  case  of  a  second  stenosis  lower 
down  the  tube  could  either  be  inserted 
below  the  compressing  tumour — in  cases  of 
tumour  of  the  neck — or  that  a  long,  flexible 
tube  might  be  cautiously  passed  down,  if 
possible,  through  the  narrowed  part  of  the 
windpipe,  especially  in  cases  of  intra- 
thoracic  tumours. 

In  cases  of  functional  paralysis  of  the 
adductors,  through  overwork  of  the  part 
or  general  or  local  weakness,  tonic  treat¬ 
ment  (iron,  phosphorus,  strychnia,  arsenic) 
coupled  with  gentle  galvanisation  or  fara¬ 
disation  over  the  region  of  the  pneumo- 
gastric  nerves  is  indicated.  Best  of  the 
voice  should  be  enjoined.  In  cases  of  in¬ 
flammatory  origin  the  usual  treatment  of 
catarrh  might  be  instituted.  See  Laryn¬ 
gitis.  In  reflex  paralysis  the  distant  cause 
(e.g.  uterine  trouble)  ought  to  be  looked  for 
and  appropriately  treated.  In  hysterical 
paralysis  of  the  adductors,  emotional  effects 
or  anything  that  gives  a  shock  to  the  system 
often  produce  a  cure,  and  the  same  result 
is  frequently  obtained  by  any  remedy  that 
stimulates  the  laryngeal  mucous  membrane 
— e.g.  by  inhalation  of  ammonia.  The  most 
reliable  and  quickest  method,  however, 
consists  in  intra-laryngeal  faradisation  by 
means  of  Mackenzie’s  laryngeal  electrode. 
Generally,  even  in  long-standing  cases,  the 
voice  can  be  restored  in  the  first  sitting. 
The  shock  given  ought  not  to  be  too  great, 
nor,  on  the  other  hand,  too  feeble.  By 
timid  handling  of  the  method  its  effects  are 
often  spoiled,  and  its  subsequent  adoption 
rendered  difficult.  If  necessary,  the  fara¬ 
disation  ought  to  be  repeated ;  in  the  writer’s 
experience,  however,  one  strong  application 
generally  suffices. 

In  post-diphtlieritic  paralysis  of  the 
crico-thyroid  muscles,  faradisation  to  the 
muscles  and  hypodermic  injections  of  sul¬ 
phate  of  strychnia  into  the  sides  of  the  neck 
are  recommended. 

II.  Spasms. — Causes. — Excessive  action 
of  the  laryngeal  nerves  may  be  due  either 
to  affections  of  the  nerve-centres,  nerve- 
trunks,  or  of  single  nerve-twigs.  With  regard 
to  the  nerve -trunk  affections,  it  maybe  stated 
that,  it  having  been  shown  that  stimulation 
of  the  peripheral  end  of  the  cut  recurrent 
laryngeal  nerve — i.e.  of  all  its  fibres — results 
in  adduction  of  the  corresponding  vocal 
cord,  it  is  quite  possible  that,  in  cases  of 
so-called  ‘  spasm  of  the  glottis  ’  of  peripheral 
origin,  not  only  the  adductors,  but  also  the 
abductors  may  be  in  a  state  of  spasmodic 
contraction,  the  former,  however,  prepon¬ 
derating.  In  spasms  due  to  affection  of 
single  nerve-twigs,  either  the  abductors,  or 
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the  tensors,  or  the  adductors  alone  may  he 
concerned.  In  the  case  of  the  latter,  the 
spasm  may  either  occur  independently  of 
volition,  and  may  then  be  ( a )  uninterrupted 
during  the  attack  (common  ‘  spasmus  glot- 
tidis  ’) ;  ( b )  occurring  in  separate  contractions 
quickly  following  one  another  and  associated 
with  similar  contractions  of  other  expira¬ 
tory  muscles  (nervous  ‘  laryngeal  cough  ’)  ; 
or  it  may  occur  only  on  attempted  pliona- 
tion,  when  it  is  usually  allied  to  spasm  of 
the  tensors  (‘  aphonia  spastica  ’ — ‘  speaker’s 
cramp  ’). 

Excessive  action  is  always  the  result  of 
irritation.  Such  irritation  may  he  either 
direct  or  reflex — i.e.  either  acting  upon  the 
motor  nerves  themselves  or  affecting  other 
centripetal  nerves,  and,  being  transferred  to 
the  laryngeal  motor  centres,  radiate  along 
their  centrifugal  tracts,  causing  spasmodic 
contraction  of  laryngeal  muscles.  To  pro¬ 
duce  spasmodic  motor  phenomena,  the  irri¬ 
tation  must  possess  a  certain  degree  of 
suddenness  and  intensity.  Any  of  the 
causes  usually  leading  to  progressive  para¬ 
lysis  of  the  laryngeal  nerves  (see  Paralyses , 
Causes),  may  therefore,  if  acting  more 
suddenly  and  more  intensely,  produce  laryn¬ 
geal  spasm.  Thus,  even  in  a  case  of  slowly 
progressive  primary  paralysis  of  laryngeal 
nerves,  provided  that  the  conductivity  of 
all  the  fibres  has  not  yet  been  destroyed, 
spasm  may  suddenly  supervene,  if  from 
any  cause  there  be  a  sudden  increase  of 
irritation. 

Pathology. — Laryngeal  spasms  are  in 
the  majority  of  cases  pure  neuroses,  and, 
with  the  exception  of  those  cases  in  which 
a  direct  pressure  upon  the  laryngeal  nerves 
is  shown  by  the  post-mortem  examination 
to  have  existed,  no  changes  either  in  the 
nerves  or  in  the  muscles  are  to  be  detected. 

Symptoms. — The  symptoms  in  cases  of 
spasm  due  to  affection  of  the  nerve-trunks, 
and  of  the  common  form  of  the  affection  of 
the  adductor  twigs  in  which  the  contrac¬ 
tion  is  uninterrupted  during  the  attack 
(common  spasm  of  the  glottis),  are  identical, 
they  may  therefore  be  described  together. 
The  symptoms,  however,  differ  to  some 
extent  in  the  cases  of  children,  when  the 
affection  is  also  called  ‘  laryngismus  stridu¬ 
lus,’  and  in  those  of  adults. 

In  children,  often  without  any  pre¬ 
liminary  symptoms,  a  few  at  first  short, 
gradually  more  prolonged,  stridulous  in¬ 
spirations  are  followed  by  closure  of  the 
glottis,  suspension  of  the  respiratory  move¬ 
ments  of  the  chest,  and  complete  cessation 
of  respiration.  This  cessation,  unless  the 
child  succumbs  during  the  attack,  lasts  from  ! 


a  few  seconds  to  about  two  minutes,  and  ends 
with  a  series  of  stridulous  inspirations,  after 
which  regular  respiration  is  gradually  re¬ 
established.  During  the  attack  the  aspect 
is  a  most  painful  one  :  the  countenance  is 
very  anxious,  the  flush  at  first  present  on 
the  face  is  soon  replaced  by  pallor  or  even 
lividity,  the  eyes  stare,  the  pupils  are  con¬ 
tracted,  the  nostrils  are  dilated,  the  head  is 
thrown  back,  the  neck  forward,  the  face  is 
covered  with  cold  perspiration,  its  veins 
and  those  of  the  neck  are  swollen,  and  in 
severe  cases  these  symptoms  are  accom¬ 
panied  by  spastic,  so-called  ‘  carpo-pedal/ 
contractions  of  the  muscles  of  the  extremi¬ 
ties.  The  thumbs  are  flexed  on  the  palms 
and  the  other  fingers  closed  round  them  or 
rigidly  extended,  the  carpal  joints  are  bent 
inwards,  the  feet  somewhat  flexed  androtated 
inwards.  General  convulsions  are  some¬ 
times  superadded  to  these  phenomena. 
Attacks  of  this  sort,  but  of  variable  severity, 
may  follow  one  another  at  variable  times. 
Sometimes  they  occur  in  most  rapid  succes¬ 
sion,  sometimes  at  intervals  of  twenty-four 
hours  or  more.  The  child  may  succumb  in 
any  of  them,  whilst  in  most  cases,  after  a 
variable  duration  of  the  liability  to  such 
attacks,  a  complete  cure  is  finally  effected. 

In  adults  the  symptoms  are  similar  to 
those  just  described,  only  generally  less 
severe.  The  complete  cessation  of  respi¬ 
ration  witnessed  in  children  only  rarely 
occurs,  and  the  attack  is  generally  charac¬ 
terised  by  a  series  of  stridulous  inspirations. 
There  is  no  doubt,  however,  that  in  cases  of 
sudden  considerable  irritation  of  the  laryn¬ 
geal  motor  nerves,  a  laryngospastic  attack 
may  also  end  fatally  in  adults.  In  very 
rare  cases  there  is,  according  to  some  au¬ 
thors,  a  slight  but  constant  spasm.  A 
laryngoscopic  examination  during  the  at¬ 
tack  will,  in  most  cases,  be  impossible.  In 
the  free  interval,  generally,  no  abnormality, 
except  perhaps  slight  congestion,  can  be 
detected. 

In  the  variety  in  which  the  spasmodic 
closure  appears  in  the  form  of  separate, 
sudden,  short  contractions  of  the  adductors 
associated  with  similar  contractions  of  other 
respiratory  muscles,  the  only  symptom  is 
incessant  cough  of  a  particularly  loud, 
sometimes  barking,  nature,  which  goes  on 
without  interruption  whilst  the  patient  is 
waking,  and  occasionally  prevents  him 
from  sleeping.  This  nervous  laryngeal 
cough,  which  is  not  associated  with  any 
demonstrable  lesions,  usually  attacks  young 
people  between  1G  and  20,  may  last  for 
weeks,  months,  and  even  years,  and  finally 
almost  always  disappears  spontaneously. 
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The  last  form  of  spasmodic  contraction 
of  the  adductors,  which  is  probably  always 
allied  to  a  similar  contraction  of  the  tensors, 
only  occurs  on  attempted  phonation,  and  is 
called  ‘  spastic  aphonia.’  This  form,  like 
the  preceding,  is  rare.  There  appears 
to  be  a  certain  proclivity  to  it  on  the  part 
of  highly  strung  male  persons  who  have  to 
use  their  vocal  organs  professionally  (es¬ 
pecially  clergymen),  but  apparently  robust 
males  and  females,  whose  occupation  is  of 
a  silent  kind,  may  also  be  attacked.  It  is 
characterised  by  a  very  peculiar  alteration 
of  the  voice.  Whenever  the  patient  at¬ 
tempts  to  speak,  he  produces  only  a  few 
sentences,  words,  or  even  syllables,  in  an 
audible  voice,  the  rest  of  the  sentence  or 
word  being  completely  lost  in  fruitless  and 
distressing  efforts  to  force  a  current  of  air 
through  the  spasmodically  closed  glottis. 
Laryngoscopically,  under  these  circum¬ 
stances  the  glottis  may  be  seen  to  be  so 
spasmodically  closed,  that  it  almost  appears 
as  if  one  vocal  cord  were  overlapping  the 
other.  When  the  patient  whispers,  the 
difficulty  is  sometimes  not  so  great,  though 
not  entirely  absent.  Respiration  is  free 
and  noiseless. 

Diagnosis. — Spasm  of  all  the  laryngeal 
muscles  or  of  the  adductors  alone  is  so  well 
characterised  by  its  sudden  commencement, 
the  complete  cessation  of  respiratory  move¬ 
ments  at  the  height  of  the  attack,  the  ab¬ 
solutely  free  intervals,  the  absence  of  fever, 
cough,  hoarseness,  or  aphonia,  that  these 
points  considered  together  will,  on  the  whole, 
suffice  to  prevent  the  practitioner  from  con¬ 
fusing  it  with  acute  laryngitis,  &c. 

Nervous  laryngeal  cough  can  only  be 
confounded  with  cough  from  organic  dis¬ 
ease  (phthisis).  Careful  examination  of  the 
chest,  &c.,  will  obviate  such  an  error ;  more¬ 
over,  cough  from  organic  disease  is  hardly 
ever  so  continuous  as  the  purely  neurotic. 
Aphonia  spastica  is  differentiated  from  com¬ 
mon  spasm  of  the  glottis  by  its  occurring 
only  on  attempts  at  phonation ;  from  bi¬ 
lateral  paralysis  of  the  abductors  by  being 
associated  with  free  and  noiseless  respira¬ 
tion. 

Treatment.  —  In  cases  of  spasmodic 
closure  of  the  glottis  threatening  life,  the 
first  indication  is  to  relieve  the  spasm,  the 
second  to  remove  if  possible  the  cause  of 
the  abnormal  irritability  causing  the  spasm. 
During  the  attack,  fresh  air  must  be  ad¬ 
mitted  to  the  room,  the  patient  should  be 
placed  in  a  sitting  posture,  all  tight  clothing 
ought  to  be  removed  from  him,  cold  water 
dashed  into  his  face  and  upon  his  chest, 
strong  smelling  salts,  ammonia,  ether, 


acetic  acid,  should  be  held  to  his  nostrils, 
and  his  fauces  tickled  with  the  finger  or 
a  feather  until  retching  is  produced.  In¬ 
halation  of  chloroform  (which,  of  course, 
ought  only  to  be  administered  by  a  medical 
man),  or  a  subcutaneous  injection  of  morphia 
often  curtails  the  attack.  During  the  in¬ 
terval,  the  exciting  cause  of  the  spasm  ought 
to  be  ascertained  if  possible,  in  order  to  be 
avoided  in  future.  The  patient  should  be 
protected  against  all  emotional  disturbance  ; 
gastric  and:  intestinal  disorders  should  be 
promptly  attended  to ;  in  cases  of  rachitis, 
the  general  hygiene  and  diet  must  be  care¬ 
fully  regulated  and  cod-liver  oil  be  given. 

Nervous  laryngeal  cough  and  aphonia 
spastica  are  equally  little  amenable  to  treat¬ 
ment  ;  but  the  best  remedy,  especially  in 
nervous  laryngeal  cough,  appears  to  consist 
in  a  long  journey  (if  possible  a  sea  voyage), 
or  removal  of  the  patient  from  his  usual 
surroundings.  In  cases  of  nervous  laryngeal 
cough  due  to  irritability  of  the  laryngeal 
mucous  membrane,  cocaine  applications 
may  possibly  prove  useful. 

III.  Troubles  of  Co-ordination. — Un¬ 
der  this  head  it  is  only  necessary  to  remark 
that,  in  some  cases,  a  disorderly  action  of 
the  vocal  cords  is  observed.  Thus  choreic 
movements  of  these  parts  have  been  seen 
to  accompany  general  chorea,  and  have 
even  been  noticed  independently ;  a  tremu¬ 
lous  action  of  one  or  both  cords,  similar  to 
the  tremors  of  the  limbs  on  intended  move¬ 
ment,  is  sometimes  seen  in  disseminated 
cerebro- spinal  sclerosis,  and  finally,  in  some 
cases,  a  perverse  action  of  the  cords  has 
been  described.  In  this  form  (which  has 
also  been  named  functional  inspiratory 
spasm,  though  it  is  more  a  trouble  of  co¬ 
ordination  than  of  excessive  action),  the 
vocal  cords,  instead  of  separating  on  in¬ 
tended  inspiration,  approach  each  other, 
remain  together  during  the  inspiration, 
so  that  the  air  enters  with  difficulty  and 
accompanied  by  stridor  through  the  nar¬ 
rowed  glottis,  and  only  separate  to  some 
extent  during  expiration.  The  symptoms 
in  such  cases  (variations  appear  to  occur) 
will  be  very  similar  to  those  of  bilateral 
paralysis  of  the  abductors  (see  Paralysis ) ; 
and  it  is  only  by  watching  the  vocal  cords 
with  the  laryngoscope  during  expiration, 
that  a  separation  will  be  seen  and  a  correct 
diagnosis  arrived  at.  This  affection  appears 
to  occur  almost  exclusively  in  nervous  or 
hysterical  persons,  and  a  minor  degree  of 
the  same  is  often  witnessed  in  nervous 
people  who  are  for  the  first  time  examined 
with  the  laryngoscope,  the  vocal  cords  being 
in  such  cases  approached  to  one  another, 
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instead  of  separated,  on  attempting  a  deep 
inspiration.  Psychical  treatment,  bromide 
of  potassium,  and  the  cold  douche  will  often 
effect  a  cure. 

B.  Neuroses  of  Sensation. 

I.  Anaesthesia. — Loss  of  sensibility  of 
the  mucous  membrane  occurs  when  the 
sensitive  branch  of  the  superior  laryngeal 
nerve  is  paralysed.  This  may  arise  in  cases 
of  bulbar  paralysis  and  other  cerebral  affec¬ 
tions,  in  diphtheria,  and  to  a  minor  degree 
in  hysteria.  It  may  be  unilateral  or  bi¬ 
lateral,  and  vary  from  a  slight  diminution 
of  sensibility  and  reflex  irritability  to  com¬ 
plete  anaesthesia  and  analgesia.  If  occur¬ 
ring  in  diphtheria  or  bulbar  paralysis,  it  is 
always  coupled  with  motor  paralysis  of  the 
depressors  of  the  epiglottis,  and  often  with 
paralysis  of  the  crico-thyroid  muscles.  See 
the  motor  phenomena  caused  by  this  para¬ 
lysis,  under  Paralyses.  The  upper  aper¬ 
ture  of  the  larynx  remaining  open  during 
the  act  of  swallowing,  and  the  mucous  mem¬ 
brane  of  the  larynx  itself  being  insensitive, 
under  these  circumstances  particles  of  food 
often  enter  the  lower  air-passages,  and  may 
either  cause  most  violent  cough  (the  tracheal 
mucous  membrane  having  retained  its  re¬ 
flex  irritability)  ;  or  obstruct  the  passage  and 
produce  dangerous  attacks  of  suffocation  ; 
or  become  impacted  in  the  bronchi  and 
give  rise  to  pneumonia.  A  certain  diagnosis 
can  only  be  arrived  at  by  touching  the 
laryngeal  mucous  membrane,  under  guid¬ 
ance  of  the  mirror,  with  a  probe.  If  anaes¬ 
thesia  be  present,  the  patient  neither  feels 
the  touch  nor  is  reflex  cough,  &c.,  produced. 
Though  post-diphtheritic  anaesthesia  tends 
to  spontaneous  disappearance  in  the  course 
of  five  or  six  weeks,  in  all  forms  in  which 
the  anaesthesia  is  complete,  the  patient 
ought  to  be  fed  either  by  the  oesophageal 
tube  or  by  nutritive  enemata,  in  order  to 
prevent  the  very  dangerous  entry  of  food 
into  the  air-passages.  The  oesophageal  tube 
ought,  under  these  circumstances,  to  be  in¬ 
troduced  very  cautiously,  guided  by  the 
forefinger  of  the  left  hand,  in  order  that  it 
may  not  enter  into  the  open  and  insensitive 
larynx.  When  it  is  in  what  is  supposed  to 
be  the  correct  position,  the  patient,  before 
the  food  is  administered,  should  be  requested 
to  produce  a  sound,  which  will  be  impossible 
when  the  instrument  is  in  the  trachea.  As 
to  the  treatment  of  the  affection  itself,  in 
diphtheritic  paralysis  galvanic  and  faradic 
electricity  applied  to  the  anterior  wall  of 
the  pyriform  sinus,  close  to  which  the  su¬ 
perior  laryngeal  nerve  is  running,  and 
hypodermic  injections  of  sulphate  of  strych¬ 
nia  (gr.  g1^  to  jq)  are  recommended. 


II.  Hyperesthesia,  Paresthesia,  and 
Neuralgia. — All  these  forms  of  neurosis 
occur  very  rarely  in  the  larynx,  and  are,  if 
occurring,  usually  combined  with  similar 
affections  in  the  pharynx.  All  of  them  are 
concomitants  of  hysteria,  hypochondriasis, 
neurasthenia,  anemia,  chlorosis,  and  similar 
affections,  and  may  be  said  to  pass  over 
into  one  another  without  very  sharp  out¬ 
lines.  The  sensations  complained  of  are  of 
a  very  varying  kind ;  pain,  burning,  prick¬ 
ing,  constriction,  dryness,  rawness,  sensa¬ 
tion  of  a  foreign  body,  pressure,  irritation 
to  cough,  &c.  The  result  of  the  laryngo- 
scopic  examination  in  such  cases  is  nega¬ 
tive.  The  treatment  of  these  affections  is 
often  very  difficult  and  unsatisfactory.  In 
the  first  place,  attention  must  be  paid  to  the 
general  health,  nervine  and  tonic  remedies 
be  given,  sea-bathing  or  a  voyage  advised, 
&c.  If  the  pain  be  of  an  intermittent  cha¬ 
racter,  quinine  should  be  tried.  Locally, 
applications  of  astringent  remedies  or  of 
morphia  and  chloroform  may  be  instituted; 
cocaine  may  prove  itself  very  useful  in 
these  cases.  Felix  Semon. 

LARYNX,  Scalds  of  the,  not  infre¬ 
quently  occur  in  children  from  the  attempt 
to  drink  from  the  spout  of  a  boiling  kettle. 
A  similar  effect  is  produced  in  adults  and 
children  by  the  swallowing  of  corrosive 
fluids,  or  by  the  inhalation  of  the  heated 
vapours  from  flames  or  a  gas  explosion. 

There  is  usually  pallor  and  collapse,  fol¬ 
lowed  by  restlessness  and  fever.  The  patient 
complains  of  severe  pain  about  the  mouth 
and  fauces.  The  mucous  membrane  of  these 
regions  is  swollen,  white,  and  blistered. 
Swallowing  is  painful,  and  sometimes  im¬ 
possible.  The  voice  is  hoarse,  or  sinks  to 
a  whisper.  In  a  short  time  respiration 
may  be  seriously  affected  from  the  exten¬ 
sion  of  the  swelling  to  the  parts  imme¬ 
diately  above  the  rima  glottidis,  or  from 
reflex  contraction  of  the  laryngeal  muscles. 
This  dyspnoea  is  subject  to  exacerbations, 
which  may  prove  suddenly  fatal.  Generally, 
however,  the  breathing  becomes  more  hur¬ 
ried,  with  stridulous  inspiration  and  gradu¬ 
ally  increasing  lividity,  until  the  patient 
dies  in  a  few  hours  from  exhaustion  or 
asphyxia.  Where  the  injury  is  less  severe, 
the  symptoms  may  slowly  subside,  or  they 
may  be  followed  by  those  of  broncho-pneu¬ 
monia,  even  in  cases  in  which  the  laryngeal 
disturbance  has  not  been  so  severe  as  to 
necessitate  tracheotomy. 

When  death  occurs  in  a  few  hours, 
the  mucous  membrane  of  the  mouth  and 
pharynx,  together  with  that  part  of  the 
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larynx  which  lies  above  the  true  vocal 
cords,  will  be  found  to  be  sodden,  wrinkled, 
and  highly  congested,  while  the  oesophagus 
and  the  parts  below  the  rima  will  usually 
have  escaped  injury.  Should  the  patient 
succumb  at  a  later  period,  the  scalded  parts 
will  be  covered  with  croupous  exudation ; 
partially  separated  sloughs  will  be  seen 
about  the  fauces  and  epiglottis  ;  the  bronchi 
will  be  congested  and  full  of  viscid  mucus 
or  pus  ;  and  patches  of  hepatisation  will  be 
dotted  OArer  the  substance  of  the  lungs. 

Treatment. — The  child  should  be  placed 
in  a  bed  surrounded  by  screens  in  a  warm 
and  steamy  atmosphere.  Sponges  wrung 
out  of  hot  water  should  be  applied  to  the 
front  of  the  neck.  Calomel  in  1  or  2  grain 
doses  should  be  given  every  hour.  Anti- 
monial  wine,  in  doses  of  1  or  2  minims, 
with  £  to  j  minim  of  tincture  of  aconite, 
may  also  be  given  at  first  every  quarter  of 
an  hour,  and  afterwards  at  longer  intervals. 
If  there  should  be  any  persistent  dyspnoea, 
and  especially  if  there  should  be  spasmodic 
exacerbations,  the  parts  about  the  fauces 
and  epiglottis  should  be  scarified  with  some 
pointed  instrument,  such  as  a  needle  in  a 
handle.  This  gives  exit  to  the  serum  of 
the  blisters  and  to  the  submucous  infiltra¬ 
tions  in  the  upper  part  of  the  larynx,  and 
in  many  cases  the  operation  is  followed  by 
great  relief.  If,  however,  the  symptoms 
still  continue  urgent,  laryngotomy  or  tra- 
■cheotomy  should  at  once  be  performed. 
Should  broncho-pneumonia  supervene  at  a 
later  period,  a  linseed-meal  poultice  should 
be  wrapped  round  the  chest,  and  expecto¬ 
rants  be  given,  such  as  ipecacuanha  wine 
with  carbonate  of  ammonia.  At  first 
the  child  should  be  fed  with  small  quan¬ 
tities  of  milk  and  beef-tea,  and,  if  there 
is  much  collapse,  some  brandy  must  be 
added.  Subsequently  a  more  nourishing 
diet  will  be  necessary.  The  treatment  of 
adults  will  be  similar  to  that  of  children. 
Where  the  patient  is  vigorous,  leeches  may 
be  applied  to  the  front  of  the  neck,  and,  if 
lung-symptoms  should  arise,  a  blister  to 
the  upper  part  of  the  chest  may  be  bene¬ 
ficial.  N.  Davies-Colley. 

LARYNX,  Syphilis  of  the.  — Causes. 
The  larynx  may  be  attacked  by  syphilis 
in  its  secondary,  tertiary,  and  congenital 
forms.  The  secondary  manifestations  ap¬ 
pear,  usually,  at  the  time  of  the  correspond¬ 
ing  skin-lesions  or  a  little  later  ;  the  tertiary 
symptoms,  as  a  rule,  a  few  years  after  the 
primary  infection.  Both  forms,  however, 
are  subjected  to  most  striking  variations; 
whilst  in  some  patients  a  form  of  superficial 


ulcerative  laryngitis  will  return  year  after 
year,  without  ever  passing  into  the  more 
serious  forms  of  deep  destructive  ulcera¬ 
tion,  on  the  other  hand,  lesions  belonging 
to  the  most  severe  forms  of  the  tertiary 
period  occasionally  appear  in  the  larynx 
and  in  the  trachea  a  few  months  after  the 
primary  infection.  Again,  there  may  be 
an  outbreak  of  tertiary  syphilis  in  the  larynx 
five,  ten,  twenty,  even  thirty  and  forty  years 
after  the  primary  infection.  The  congenital 
lesions  of  laryngeal  syphilis  were  considered 
as  excessively  rare  up  to  very  recent  date  ; 
lately,  however,  it  has  been  shown  that  they 
are  much  more  common  than  had  been 
supposed.  They  usually  manifest  them¬ 
selves  either  shortly  after  birth,  or  in  the 
first  years  of  life,  or  at  the  time  of  puberty. 

Pathology. — Secondary  syphilis  of  the 
larynx  shows  itself  usually  in  the  form  of  a 
very  obstinate  catarrh,  which  has  nothing 
specific  in  its  character,  but  which  is  looked 
upon  by  some  as  an  erythema.  The  occur¬ 
rence  of  condylomata  (mucous  patches)  is  a 
hotly  contested  point.  If  occurring  at  all,  they 
must  be  rare  and  of  a  very  transitory  nature. 
Superficial  ulceration,  often  of  a  relapsing 
character,  is  also  met  with.  The  phenomena 
of  tertiary  laryngeal  syphilis  are  gummata, 
deep  destructive  ulceration,  perichondritis 
of  a  suppurative  or  an  adhesive  character, 
caries  of  the  cartilages,  fibroid  thickening 
and  degeneration  of  the  mucous  membrane, 
cicatricial  contraction.  All  these  may  occur 
separately  or  combined,  or  one  following 
another.  Gummata  in  the  larynx  are  rare. 
They  are  generally  developed  in  the  sub¬ 
mucous  tissue,  and  appear  either  in  the 
form  of  multiple,  small,  sharply  defined, 
often  nearly  coalescent  nodules,  or  in  that 
of  a  diffuse  infiltration,  or  as  larger,  well- 
defined,  smooth  nodes.  The  mucous  mem¬ 
brane  over  them  is  at  first  normally  coloured, 
but  assumes  later  on  a  yellowish  tint.  They 
show  a  great  tendency  to  break  down  and 
to  change  into  deep  irregular  ulcers,  which 
often  penetrate  very  deeply,  extend  to  the 
perichondrium  and  the  cartilages,  and  lead 
to  purulent  perichondritis,  formation  of 
abscesses,  fistulous  communications  with 
the  neighbouring  parts,  caries,  necrosis,  and 
exfoliation  of  the  cartilages.  Apart  from 
this  form  of  ulceration,  there  is  another 
more  frequent  one,  and  not  preceded  by 
the  formation  of  gummata,  which  shows  a 
greater  tendency  to  extend  in  surface  than 
in  depth. 

Again,  there  is  a  form  of  primary  peri¬ 
chondritis  in  syphilis,  in  which  the  mu¬ 
cous  membrane  is  either  not  at  all  affected 
or  only  secondarily.  This  perichondritis 
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may  either  be  of  an  adhesive  type,  or  it 
may  be  of  a  suppurative  character,  and, 
in  such  cases,  the  mucous  membrane  only 
becomes  affected  at  the  time  when  the 
abscess  breaks  internally.  The  further  con¬ 
sequences  may  be,  of  course,  the  same 
as  in  the  cases  in  which  the  ulceration 
extends  from  the  surface  to  the  deeper 
structures.  Often,  there  is  oedema,  acute  or 
chronic,  in  the  neighbourhood  of  the  ulcers 
of  both  periods  and  of  the  gummata  ;  some¬ 
times,  fungoid  excrescences  are  found  on 
theborders  of  the  ulcers.  These  excrescences, 
which  often  look  like  papillomata,  are  es¬ 
pecially  seen  in  the  inter-arytaenoid  fold, 
a  locality  in  which,  as  elsewhere  stated, 
genuine  non-malignant  neoplasms  never 
occur,  but  in  which  isolated  longitudinal 
syphilitic  ulcers  are  not  rarely  found.  On 
the  whole,  it  may  be  said  that  syphilitic 
phenomena  may  show  themselves  anywhere 
in  the  larynx.  The  epiglottis,  however,  is 
perhaps  more  frequently  attacked  than  any 
other  part. 

Common  to  all  syphilitic  ulcerations, 
whatever  their  particular  form  of  origin  may 
have  been,  is  the  extraordinary  tendency 
to  cicatricial  contraction  on  healing  and 
the  formation  of  callous  connective  tissue. 
This  peculiarity  often  leads  not  only  to 
fibroid  thickening  and  to  very  curious  de¬ 
formities  of  the  individual  parts,  but  also  to 
their  coalescence  with  each  other,  to  the 
formation  of  membranous  bridges  or  even 
of  complete  diaphragms  between  the  cords 
or  ventricular  bands,  to  adhesion  between 
the  epiglottis  and  the  adjacent  pharyngeal 
structures,  to  extreme  stenosis  of  the  laryn¬ 
geal  cavity,  &c. 

Symptoms. — From  a  glance  at  the  pa¬ 
thology  of  the  possible  changes  in  laryngeal 
syphilis,  it  will  be  evident  that  the  symp¬ 
toms  may  show  almost  every  shade  of  varia¬ 
tion  peculiar  to  the  larynx,  according  to  the 
nature  and  the  gravity  of  the  lesions.  Thus, 
in  the  secondary  affection,  with  the  excep¬ 
tion  of  some  hoarseness  there  are  usually 
no  laryngeal  symptoms.  There  maybe  slight 
sensations  of  irritation  or  of  soreness  in  the 
throat,  but  laryngeal  syphilis,  even  in  its 
most  serious  ulcerating  forms,  is  character¬ 
ised  by  complete  or  nearly  complete  absence 
of  pain.  Cough  is  but  rarely  present,  and 
hardly  ever  very  troublesome. 

In  the  tertiary  stage  more  definite  syrnp- 
toms  are  met  with.  When  the  vocal  cords 
are  either  ulcerated  or  infiltrated  by  oedema, 
or  fixed  in  an  abnormal  position  by  disease 
of  the  crico-arytasnoid  joints,  more  or  less 
complete  aphonia  may  be  present ;  when 
there  is  stenosis  of  the  larynx,  from  what¬ 


ever  cause,  there  will  be  dyspnoea,  often  of 
a  dangerous  degree ;  when  the  epiglottis  is 
partly  destroyed  by  ulceration,  and  if  there 
be  in  addition  ulceration  in  the  pharynx  or 
oesophagus,  there  may  be  some  dysphagia, 
though  this  rarely  forms  a  very  prominent 
feature. 

The  laryngoscopical  appearances  will  ne¬ 
cessarily  vary,  almost  indefinitely,  according 
to  the  nature  of  the  lesions  in  the  individual 
case.  The  catarrhal  congestion  of  secondary 
laryngeal  syphilis  is  not  very  characteristic, 
and  is  only  distinguished  by  its  obstinacy. 
Mucous  patches  are  described  as  smooth 
yellow  projections  sometimes  ‘round,  but 
more  often  oval,  varying  in  diameter  from 
three  to  seven  millimetres,  but  in  rare  cases 
attaining  a  breadth  of  a  centimetre  ’  (Mac¬ 
kenzie).  The  writer  has  never  seen  them. 
The  superficial  ulceration,  which  is  most 
frequently  intermediate  between  the  secon¬ 
dary  and  the  tertiary  changes,  is  of  a  de¬ 
cidedly  inflammatory  character,  and  often 
surrounded  by  a  more  or  less  oedematous- 
zone  of  congestion.  The  ulcers  of  the  ter¬ 
tiary  period  show  this  inflammatory  cha¬ 
racter  in  even  a  more  decided  manner. 
They  are  deep,  with  irregular  infiltrated 
borders  and  an  unhealthy-looking  base.. 
Sometimes,  when  they  penetrate  to  the  car¬ 
tilages  and  exfoliation  of  sequestra  has  taken 
place,  they  have  an  almost  crater-like  ap¬ 
pearance.  Gummata  have  already  been  de¬ 
scribed.  The  congenital  lesions  of  laryngeal 
syphilis  may  present  themselves  in  any  of 
the  forms  under  which  the  acquired  disease, 
in  its  secondary  and  tertiary  stages,  appears. 

Diagnosis. — The  catarrh  of  secondary 
laryngeal  syphilis  having  nothing  charac¬ 
teristic  in  its  appearance,  the  diagnosis  of 
its  specific  nature  will  have  to  be  made  only 
from  the  concomitant  existence  of  undoubted 
syphilitic  affections  of  the  skin,  the  mucous 
membranes  of  the  mouth,  tongue,  pharynx,. 
&c.  As  stated  before,  it  is  distinguished  by 
great  obstinacy  and  resistance  to  purely  anti- 
catarrlial  treatment.  It  yields,  however, 
quickly  to  anti- syphilitic  measures.  On  the 
other  hand,  it  must  not  be  forgotten  that, 
a  person  suffering  from  secondary  syphilis, 
may  acquire  a  common  catarrh. 

The  hoarse  voice  of  children  suffering 
from  ‘  snuffles,’  broad  condylomata  about 
the  anus,  &c.,  will  often  lead  to  the  inference 
that  the  larynx  is  also  attacked,  and  not 
rarely  laryngoscopic  examination  will  verify 
the  suspicion. 

There  will  not,  usually,  be  much  diffi¬ 
culty  in  rightly  interpreting  the  ulcerative 
and  gummatous  manifestations  of  syphilis. 
To  begin  with,  in  the  majority  of  cases  there 
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will  be  lesions,  corresponding  to  the  stage 
of  the  constitutional  disorder,  in  other  parts 
of  the  body,  the  skin,  other  mucous  mem¬ 
branes,  the  eyes,  bones,  abdominal  organs, 
brain,  &c.,  which  will  at  once  point  to  the 
nature  of  the  laryngeal  affection.  Even  if 
the  latter  should  occur  alone,  the  patient’s 
history  and  the  discovery  of  old  scars  in 
other  parts,  notably  in  the  pharynx,  will 
give  valuable  information.  Again,  though 
the  laryngeal  ulcer  of  syphilis  has  nothing 
absolutely  pathognomonic  about  it,  yet 
there  are  usually  signs  sufficient  to  render 
it  easily  distinguishable  from  tubercular 
and  malignant  affections,  the  only  ones — 
except  lupus,  which  is  very  rare  in  the 
larynx — with  which  it  could  be  confounded. 

The  syphilitic  ulcer  is  produced  very 
rapidly — i.e.  within  a  few  days  ;  it  is  evi¬ 
dently  of  an  inflammatory  origin,  and  has 
an  area  of  more  or  less  active  inflammation 
around  it ;  it  is  irregular,  often  large,  often 
deep,  usually  solitary  and  unilateral ;  there 
are  rarely  more  than  two  or  three  ulcers. 

The  tubercular  ulcer,  on  the  other  hand, 
is  usually  preceded  by  a  long  period  of 
pseudo-cedematous  infiltration,  the  parts 
are  usually  excessively  pale,  semi-trans¬ 
parent,  the  ulcers  are  very  numerous,  very 
small,  and  only  later  on  confluent ;  they 
hardly  ever  lead  to  so  much  destruction  as 
syphilitic  ulcers.  Moreover,  the  concomi¬ 
tant  pulmonary  and  constitutional  affec¬ 
tions  will  afford  valuable  diagnostic  help. 
The  diagnosis,  however,  will  be  some¬ 
times  excessively  difficult  in  cases  in  which 
phthisis  and  syphilis  are  simultaneously 
present,  or  in  cases  in  which,  besides  the 
laryngeal  affection,  syphilitic  lung-troubles 
exist.  As  regards  the  latter  class  of  cases, 
it  will  be  useful  to  remember  that  syphilitic 
lung-affections  are  generally  localised,  not 
in  the  apices  but  in  the  middle  region  of 
the  lungs.  Should  there  be  any  doubt,  it 
is  better  to  give  under  all  circumstances 
antisyphilitic  remedies. 

The  scars,  thickenings,  distortions,  webs, 
&c.,  left  after  the  healing  up  of  syphilitic 
ulcers  as  a  rule  tell  their  own  tale ;  occa¬ 
sionally,  however,  there  will  be  great  diffi¬ 
culty  in  deciding  whether  immobility  of  one 
or  both  vocal  cords  is  due  to  previous 
syphilitic  disease  and  ankylosis  of  the  crico- 
arytaenoid  articulations,  or  to  paralysis  of 
the  motor  laryngeal  nerves. 

Treatment. — In  all  syphilitic  affections 
of  the  larynx,  constitutional  treatment  is  of 
fundamental  importance.  In  the  secondary 
stage,  mercurial  preparations  (hydrargyrum 
cum  creta,  1-2  grains,  two  or  three  times 
daily,  or  a  mercurial  pill  of  two  grains 


with  opium — gr.  3 — twice  or  three  times 
daily)  may  be  given ;  or  a  regular  mercurial 
inunction  treatment  (half  a  drachm  of  mer¬ 
curial  ointment  to  be  used  daily)  may  be 
instituted.  The  inhalation  of  atomised 
solutions  of  bichloride  of  mercury  (1  in  500 
or  in  1,000)  has  been  warmly  recommended. 
Local  applications  are  rarely  required.  If 
such  be  made,  solutions  of  sulphate  of 
copper  (15  grains  to  an  ounce  of  distilled 
water)  or  of  nitrate  of  silver  (80-60  grains 
to  one  ounce  of  distilled  water)  may  be 
used. 

In  the  tertiary  forms,  in  which  evei^ 
day  unexpected  and  serious  complications 
may  arise,  a  vigorous  iodide  of  potassium 
treatment  is  indicated.  It  almost  always 
achieves  brilliant  results,  even  in  cases  in 
which  from  oedema,  or  from  gummatous 
infiltration  of  the  larynx  and  trachea,  im¬ 
mediate  danger  appears  to  be  present.  It 
will,  in  such  apparently  hopeless  cases,  be 
sometimes  possible  to  avoid  scarification 
and  performance  of  tracheotomy,  when  they 
seem  to  be  urgently  indicated,  if,  begin¬ 
ning  with  the  administration  of  10-grain 
doses  of  iodide  of  potassium  three  times 
daily,  one  gradually  but  quickly  pushes  the 
dose  up  to  thirty  grains  three  times  daily, 
combining  this  internal  medication  with 
mercurial  inunction. 

Should  there  be  so  much  acute  oedema 
of  the  upper  parts  of  the  larynx  and  such, 
dyspnoea,  that  the  action  of  internal  reme¬ 
dies  cannot  be  waited  for,  scarification 
ought  to  be  practised,  and  if  in  spite  of  this 
the  difficulty  of  breathing  continues,  tra¬ 
cheotomy  must  be  performed.  The  latter 
operation  may  also  Be  required  in  cases  of 
subglottic  oedema,  of  chronic  stenosis  of  the 
air-passages  from  fibroid  thickening  of  the 
parts,  and  in  cases  of  bilateral  ankylosis 
of  the  arytsenoid  cartilages  in  the  position 
of  phonation,  whereby  the  glottis  is  reduced 
to  a  narrow  slit.  In  cases  of  narrowing  of 
the  larynx  from  cicatricial  contraction, 
methodical  dilatation  by  means  of  Schrot- 
ter’s  hollow  vulcanite  tubes  may  be  tried  ; 
but  the  writer  must  confess  that  he  has 
never  been  lucky  enough,  though  he  has 
followed  this  plan  very  perseveringly  in 
several  instances,  to  either  avoid  tracheo¬ 
tomy  in  cases  in  which  this  operation 
appeared  to  be  indicated,  or  to  enable 
patients,  in  whom  that  operation  had  been 
performed,  and  in  whom  dilatation  was 
practised  subsequently,  to  dispense  with 
the  canula.  Moreover,  the  method  is  not 
quite  free  from  the  risk  of  setting  up  active 
inflammation  and  even  suppurative  peri¬ 
chondritis.  In  cases  of  cicatricial  webs,  it 
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may  be  either  attempted  to  remove  them 
with  cutting-forceps,  or  to  divide  them  by 
means  of  Dr.  Whistler’s  cutting-dilator,  or 
to  destroy  them  by  means  of  the  galvano- 
cautery.  If  the  web,  however,  be  very 
tough,  no  method  can  boast  of  much  success, 
and  even  removal  from  without — i.e.  after 
the  performance  of  thyrotomy,  with  subse¬ 
quent  dilatation,  does  not  protect  against  a 
sphincter-like  recicatrisation.  The  patient 
will,  therefore,  in  such  cases  most  probably 
have  to  wear  his  canula  for  the  rest  of  his 
life.  Felix  Semon. 

LARYNX,  Tuberculosis  of  the. — 

Causes. — Laryngeal  phthisis  is  due  to  the 
deposit  of  tubercle  in  the  larynx,  and  occurs 
in  about  30  per  cent,  of  all  cases  of  pulmo¬ 
nary  phthisis.  Tubercular  disease  of  the 
larynx  is  almost  always  secondary  to  the 
pulmonary  affection,  though  it  often  occurs 
at  a  time  when  there  are  no  definite  physi¬ 
cal  signs  of  lung-mischief ;  quite  recently 
some  cases  have  been  put  on  record,  in 
which  the  result  of  the  post-mortem  ex¬ 
amination  seems  to  establish  the  actual 
occurrence  of  primary  laryngeal  tubercu¬ 
losis.  As  regards  age  and  sex,  the  same 
conditions  obtain  as  in  pulmonary  tuber¬ 
culosis. 

Pathology. — The  stage  of  deposit  of  the 
tubercle  is  usually  ushered  in  by  infiltration 
and  pseudo-cedematous  thickening  of  the 
tissues,  which  is  generally  most  marked  in 
the  epiglottis,  the  arytseno-epiglottidean 
folds,  the  mucous  membrane  covering  the 
arytsenoid  cartilages,  and  in  the  inter-ary- 
tsenoid  fold.  This  stage  is  frequently  pre¬ 
ceded  by  marked  isolated  anaemia  of  the 
whole  mucous  membrane  of  the  larynx, 
especially  of  the  epiglottis.  The  tubercles 
themselves  are  said  to  have  been  seen 
in  very  rare  cases  as  small  greyish  or 
yellowish  nodules,  but  in  the  great  ma¬ 
jority  of  instances  they  break  down  so 
quickly  that  small  ulcers  are  usually  the 
first  signs  of  their  presence.  These  quickly 
coalesce,  extend  in  surface  and  in  depth, 
destroy  epithelium  and  mucous  membrane, 
and  lead  to  perichondritis,  caries,  necrosis, 
and  exfoliation  of  parts  of  the  cartilages. 
In  rare  cases  subepithelial  tumours,  con¬ 
sisting  of  an  aggregation  of  miliary  tu¬ 
bercles,  and  cellular  infiltration  of  the 
mucosa  and  submucosa,  have  been  found. 
Even  in  the  stage  of  extensive  ulceration, 
chronic  oedema  of  the  surrounding  parts 
usually  persists. 

Symptoms. — The  most  common  special 
symptoms  of  laryngeal  phthisis  are  cough, 
with  more  or  less  expectoration,  hoarseness, 


aphonia,  and  dysphagia,  all  of  which  may 
be  due  to  the  swollen  and  ulcerated  state 
of  the  organ.  Cough  may,  however,  also 
depend  upon  the  concomitant  pulmonary 
affection  ;  aphonia  upon  implication  of  the 
right  recurrent  nerve  in  thickening  of  the 
pleura  of  the  apex  of  the  right  lung,  or 
upon  pressure  of  enlarged  bronchial  glands 
upon  either  or  both  recurrent  laryngeal 
nerves,  leading  to  paralysis  of  one  or  both 
vocal  cords.  Cough  and  dysphagia  are 
generally  the  most  troublesome  symptoms 
of  the  malady;  the  latter  is  often  so  ex¬ 
treme  that  it  materially  hastens  the  fatal 
end. 

Laryngeal  dyspnoea  is  less  common. 
The  shortness  of  breath  on  slight  exer¬ 
tion,  so  often  observed  in  these  cases,  is 
to  be  attributed  rather  to  the  concomitant 
lung-affection  than  to  the  laryngeal  disease. 
Serious  and  even  fatal  laryngeal  dyspnoea, 
with  stridulous  breathing,  may  however, 
occur,  either  in  consequence  of  extensive 
oedema,  or  of  impaction  of  a  piece  of  ne¬ 
crosed  cartilage  in  the  glottis,  or  of  me¬ 
chanical  fixation  of  both  vocal  cords  in  the 
position  of  phonation.  This  last  may  be 
the  result  of  perichondritis  and  subsequent 
ankylosis  of  the  crico-aryteenoid  joints,  or 
of  bilateral  paralysis  of  the  glottis-openers, 
in  consequence  of  implication  of  both  re¬ 
current  nerves  in  lesions  of  the  lungs  or  of 
the  bronchial  glands.  See  Larynx,  Neu¬ 
roses  of  the. 

Laryngoscopically,  the  pallor  of  the 
tissues  is  of  great  diagnostic  value.  Ori¬ 
ginating  even  before  the  stage  of  infiltra¬ 
tion,  it  persists  throughout  the  periods  of 
thickening  and  ulceration.  The  discovery 
of  such  a  pallor  should  always  be  followed 
by  careful  examination  of  the  lungs.  In 
rarer  cases  there  is  an  obstinate  chronic 
laryngeal  catarrh,  undistinguishable  laryn¬ 
goscopically,  at  the  beginning,  from  common 
laryngitis.  With  the  onset  of  the  tuber¬ 
cular  infiltration  the  appearances  often  be¬ 
come  so  pathognomonic,  that  the  diagnosis 
of  phthisis  can  be  made  from  laryngoscopic 
inspection  alone,  though,  of  course,  exami¬ 
nation  of  the  lungs,  of  the  sputum  for  bacilli, 
&c.,  must  never  be  neglected.  In  such  cases, 
the  infiltration  gives  to  the  eye  of  the  ob¬ 
server  the  idea  of  a  peculiarly  dense,  almost 
semi-solid,  pale  oedema  ;  one  or  both  of  the 
arytasnoid  cartilages  and  arytaeno-epiglot- 
tidean  folds,  which  are  sometimes  for  some 
length  of  time  the  only  parts  thus  infiltrated, 
assume  a  pear-like  appearance,  the  larger 
end  of  the  pear  being  represented  by  the 
pale,  swollen  arytamoid  cartilages.  The 
epiglottis  is  often  rolled  backwards  on  itself, 
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and  looks  like  a  turban.  If  these  pale 
swollen  surfaces  are,  a  little  later  on,  seen 
studded  with  small  ulcerations,  the  appear¬ 
ances  are  almost  unmistakable.  In  other 
cases  the  first,  and  for  some  time  the  only, 
laryngeal  symptom  is  infiltration  or  ul¬ 
ceration  of  the  inter-arytsenoid  fold.  If,  in 
cases  'which  otherwise  warrant  suspicion 
of  phthisis,  this  part  be  seen  to  be  swollen, 
velvety-looking,  semi-transparent,  superfi¬ 
cially  eroded,  or  even  somewhat  ulcerated, 
this  is  a  sign  of  evil  omen. 

The  vocal  cords  and  ventricular  bands 
are  sometimes,  but  not  often,  the  parts  first 
affected.  They  appear  sodden,  rounded,  the 
cords  lose  their  lustre  and  become  denuded 
of  epithelium ;  later  on,  distinct  ulcers  are 
visible,  their  borders  appear  irregularly 
eroded,  finally  they  may  be  partially  or 
wholly  destroyed.  The  superficial  ulcera¬ 
tion,  wherever  first  seen,  soon  spreads  in 
depth  and  extent.  Often,  the  whole  laryn¬ 
geal  mucous  membrane  forms  a  mass  of 
ulceration  covered  with  thick  greenish- 
yellow  secretion.  The  epiglottis  may  be, 
and  not  rarely  is,  almost  wholly  destroyed, 
or  a  small  stump  only  is  left,  and  one  or 
both  cords  may  be  seen  to  be  immovably 
fixed  in  any  position,  or  their  movements 
may  be  very  defective. 

Impairment  of  the  mobility  of  one  or 
both  vocal  cords  may  occur  at  different 
periods  of  laryngeal  phthisis,  and  may  be 
due — ( a )  to  functional  weakness  of  the 
(sometimes  actually  degenerated)  laryngeal 
muscles ;  ( b )  to  extensive  infiltration  of  the 
tissues,  notably  of  the  inter-arytsenoid  fold, 
which  may  mechanically  prevent  the  move¬ 
ments  of  the  cords ;  (c)  to  actual  disease  of 
the  crico-arytsenoid  joints  ;  ( d )  to  disease 
of  the  afferent  motor  nerves. 

Diagnosis. — The  diagnosis  of  laryngeal 
tuberculosis  presents,  as  a  rule,  no  great 
difficulty.  In  many  cases  the  laryngoscopic 
examination  will  suffice ;  in  more  doubtful 
ones,  examination  of  the  lungs  and  of  the 
sputum  for  bacilli  will  generally  settle  the 
question.  In  doubtful  cases,  especially  if 
it  be  uncertain  whether  the  laryngeal  ul¬ 
ceration  is  syphilitic  or  tubercular,  some 
of  the  secretion  from  the  ulcerated  surface 
■withdrawn  by  means  of  a  brush,  under 
guidance  of  the  laryngeal  mirror,  may  be 
examined  for  bacilli,  and  their  detection 
will  clinch  the  diagnosis. 

The  diseases  most  likely  to  be  mistaken 
for  laryngeal  phthisis  are  syphilis,  carci¬ 
noma,  chronic  oedema,  and  simple  chronic 
inflammation  of  the  larynx.  For  the  dif¬ 
ferential  diagnosis  from  syphilis  and  car¬ 
cinoma,  sec  the  articles  treating  of  these 


affections.  Chronic  oedema  occurs  in  the 
course  of  laryngeal  phthisis,  as  well  as 
in  that  of  the  diseases  just  named.  Its 
greater  transparency,  and  the  absence  of 
ulceration  on  the  swollen  parts,  will  usually 
differentiate  it  from  tubercular  infiltration. 
Whether  an  obstinate  catarrh  of  the  larynx, 
accompanying  pulmonary  phthisis,  is  of  a 
tubercular  or  a  non-tubercular  nature,  may 
for  some  time  be  doubtful.  That  non- 
tubercular  catarrhal  affections  of  the  larynx 
may  accompany  tubercular  disease  of  the 
lung,  has  been  proven  by  post-mortem  ex¬ 
amination.  The  uselessness  of  the  common 
treatment  of  chronic  laryngitis,  and  the  oc¬ 
currence  of  more  definite  laryngeal  lesions 
in  such  cases,  may  in  time  lead  to  a  more 
accurate  diagnosis  of  the  true  nature  of  the 
laryngeal  affection. 

Treatment. — The  constitutional  treat¬ 
ment — medical,  climatic,  hygienic — gene¬ 
rally  employed  in  pulmonary  phthisis,  is 
to  be  made  use  of  in  laryngeal  tuberculosis. 
As  to  local  medication,  there  are  few  diseases 
in  which  such  a  multitude  of  remedies  has 
been  recommended  as  in  laiyngeal  phthisis. 
The  writer  will  only  mention  those  which 
he  has  found  most  useful.  In  the  early 
stage  —  i.e.  before  ulceration  occurs  —  he 
very  rarely  adopts  any  local  measures.  In 
cases  of  ulceration  he  has  seen  much  benefit 
from  the  insufflation  into  the  larynx  once 
or  twice  daily,  by  means  of  the  powder- 
blower,  under  the  guidance  of  the  laryngeal 
mirror,  of  a  powder  composed  of  iodo- 
formi,  acidi  boracici,  ana  gr.  j.,  morph, 
acet.  gr.  the  patient  having  immediately 
before  cleared  the  part  as  much  as  possible 
of  mucus  by  coughing.  In  making  the 
application  the  mirror  must  invariably  be 
used,  as  unless  the  powder  come  in  con¬ 
tact  with  the  ulcerated  surface  the  treat¬ 
ment  is  useless.  If  properly  applied,  how¬ 
ever,  the  insufflation  leads  in  most  cases  to 
diminution  of  the  distressing  cough,  im¬ 
provement  of  the  dysphagia,  and  often  to 
an  actual  improvement  in  the  condition  of 
the  ulcers.  In  a  very  few  cases,  the  writer 
has  even  seen  them  disappear  for  a  time 
under  the  methodical  employment  of  these 
insufflations.  Quite  lately,  he  has  in  a  few 
cases  of  tubercular  perichondritis  with  ex¬ 
cessive  dysphagia  brushed  over  the  whole 
of  the  affected  parts  with  a  20  per  cent, 
solution  of  hydrochlorate  of  cocaine,  to 
enable  the  patients  to  swallow.  The  effects 
have  been  most  encouraging.  Cocaine 
may  also  be  used  in  the  form  of  spray  or  of 
pastiles.  In  cases  of  advanced  oedema,  ener¬ 
getic  scarification  is  ad  vised  by  some  authors. 
Where  there  is  much  difficulty  in  swallow- 
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ing,  the  patient’s  diet  ought  to  consist  of 
liquids  thickened  by  the  addition  of  some 
arrowroot,  cornflour,  or  isinglass,  and  drinks 
ought  to  he  taken  at  a  draught,  and  not 
sipped  (Mackenzie).  In  cases  of  complete 
apliagia  it  may  become  necessary  to  feed 
the  patient  by  means  of  an  oesophageal 
tube. 

Tracheotomy  ought  only  be  performed 
when  there  is  direct  danger  of  suffocation 
from  any  of  the  causes  enumerated  under 
‘  symptoms,’  but  not  otherwise.  The  ex¬ 
perience  of  the  most  trustworthy  observers 
shows  that  when  it  is  performed  simply  to 
give  the  diseased  larynx  rest,  it  does  not 
delay  the  tubercular  process,  whilst  the 
wearing  of  the  canula  enhances  the  misery 
of  the  patient’s  existence. 

Felix  Semon. 

LATERAL  SPINAL  CURVATURE. 

Scoliosis. — Definition. — A  lateral  deviation 
and  contortion  of  the  spinal  column,  nearly 
always  accompanied  by  more  or  less  exag¬ 
geration  or  diminution  of  the  normal  antero¬ 
posterior  curves. 

Causes. — Lateral  curvature  of  the  spine 
is  predisposed  to  by  weakness  of  the  spinal 
muscles,  combined  with  long -continued  sit¬ 
ting  or  standing  in  stooping  or  careless 
positions,  such  as  standing  on  one  leg,  sit¬ 
ting  with  the  trunk  leaning  to  one  side,  or 
with  the  thighs  crossed.  Another  predis¬ 
posing  cause  is  inequality  in  the  lengths 
■of  the  lower  extremities,  the  result  of  (1) 
congenital  difference  in  size  ;  (2)  atrophy 
from  infantile  paralysis ;  (3)  hip-joint  dis¬ 
ease  ;  (4)  congenital  dislocation  of  the  hip  ; 
(5)  unequal  muscular  power,  when  one  leg 
is  partially  paralysed,  &c.  Eliminating 
these  causes  of  inequality  in  the  legs,  which 
are  common  to  both  sexes,  there  is  no  doubt 
that  ordinary  lateral  curvature,  induced  by 
muscular  weakness  and  injurious  positions 
during  years  of  growth  and  school  life,  is 
far  more  frequent  in  girls  than  in  boys. 
This  cannot  be  explained  by  girls  being  ac¬ 
customed  to  sit  in  worse  positions  at  school 
than  boys,  but  by  the  fact  that,  as  a  rule, 
boys  are  allowed  to  correct  the  evil  in¬ 
fluence  of  stooping  and  lounging  over  les¬ 
sons  during  long  school  hours,  by  daily 
physical  exercise,  such  as  cricket,  football, 
&c.,  whereas  girls  enjoy  far  fewer  oppor¬ 
tunities  of  exercising  their  bodies.  At  the 
onset  of  puberty,  the  development  of  girls 
generally  throws  a  greater  strain  on  their 
health  and  strength  than  is  the  case  with 
boys,  and  fully  developed  girls  of  twelve  or 
fomteen  years  of  age,  suffering  from  lateral 
spinal  curvature,  are  frequently  met  with 


in  ordinary  practice  amongst  all  classes, 
but  especially  amongst  the  upper  and 
middle. 

It  is  still  uncertain  why  the  very  largo 
majority  of  cases  of  lateral  spinal  curvature 
have  the  upper  or  dorsal  curve  with  the 
convexity  to  the  right.  Dismissing  theories 
about  the  supposed  influence  of  the  arch 
of  the  aorta,  it  is  very  probable  that  the 
greater  use  of  the  right  arm  and  hand  is  a 
predisposing  cause  ;  although,  at  the  same 
time  it  must  be  admitted,  that  cases  with 
the  convexity  of  the  upper  or  dorsal  lateral 
curvature  to  the  left  are  not  at  all  limited 
to  left-handed  patients. 

Weakness  of  the  muscles  is  always  ac¬ 
companied  by  a  corresponding  weakness  or 
softness  of  the  bones  to  which  they  are  at¬ 
tached.  There  is,  besides,  often  an  hereditary 
predisposition  to  lateral  curvature,  due  either 
to  inherited  excessive  softness  of  the  bones, 
or  weakness  of  the  muscles,  or  to  both  com¬ 
bined.  The  writer  knows  of  many  cases 
where  a  mother  and  her  daughters  had 
more  or  less  severe  lateral  curvature,  and 
he  has  watched  a  family  where  father, 
daughter,  and  granddaughter  by  a  son,  had 
all  marked  lateral  curvature,  the  father 
being  much  deformed. 

Rickets  is  frequently  associated  with 
lateral  curvature,  and  some  of  the  worst  de¬ 
formities  seen  in  museums  are  of  this  class, 
the  curvature  being  induced  either  by  un¬ 
equal  shortening  of  the  legs  from  deformity, 
or  by  the  excessive  softness  of  the  bones,  or 
by  these  causes  in  combination,  aided  by 
the  usual  factor  of  weak  muscles.  As  a 
general  rule,  anything  which  weakens  the 
muscular  system  tends  to  produce  lateral 
curvature,  which  often  therefore  follows 
convalescence  from  one  of  the  acute  zy¬ 
motic  diseases  or  a  severe  inflammation  of 
the  lungs.  Too  rapid  a  growth,  or  the  too 
rapid  laying  on  of  fat  at  the  time  of  puberty, 
is  a  frequent  cause  ;  the  writer  has  observed 
that  a  large  proportion  of  patients  with 
lateral  curvature  are  either  too  tall  or  too 
short,  the  latter  condition  occurring  as  the 
result  of  illness,  which  has  not  only  weak¬ 
ened  the  muscles  but  also  retarded  a  nor¬ 
mal  state  of  growth. 

So  far,  ordinary  lateral  curvature  only 
has  been  considered,  but  unilateral  affections 
of  the  thoracic  viscera,  such  as  severe  em¬ 
pyema  in  a  stage  of  recovery  with  dragging 
down  of  the  thoracic  walls,  or  severe  ad¬ 
hesions  the  result  of  old  pleurisy,  will  also 
produce  lateral  curvature  with  concavity  on 
the  same  side  as  the  chest  affection;  in 
such  cases,  torsion  of  the  lateral  curvature 
is  generally  absent  for  a  time. 
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Pathology. — Innumerable  works  have 
been  written  on  the  pathology  of  lateral 
curvature,  and  the  most  diverse  views  pro¬ 
pounded  as  to  whether  it  is  caused  by  the 
weakness  of  the  bones,  ligaments,  or  muscles. 
Simple  lateral  curvature  is  hardly  ever  met 
with,  except  in  cases  due  to  empyema  or 
severe  disease  of  one  lung.  In  the  large 
majority  of  cases,  the  lateral  curvature  of 
the  spine  is  accompanied  by  a  rotation,  on 
their  axes,  of  the  bodies  of  the  vertebrae  , 
implicated  in  the  given  curvature,  so  that 
the  transverse  processes  of  the  same  side  as 
the  convexity  of  the  curvature  are  directed 
backwards,  while  the  transverse  processes 
of  the  other  side  of  the  vertebral  bodies, 
viz.,  towards  the  concavity  of  the  curvature, 
are  of  necessity  directed  forwards.  For  ex¬ 
ample,  in  the  common  form  of  lateral  cur¬ 
vature  with  dorsal  or  upper  convexity  to  the 
right,  and  lumbar  or  lower  convexity  to  the 
left,  the  right  transverse  processes  of  the 
dorsal  vertebrae  and  the  ribs  attached  to 
them  are  directed  backwards.  This  torsion 
of  the  bodies  of  the  vertebrae  is  probably 
caused  by  the  muscles  of  the  spine  and 
trunk  trying  to  recover  the  vertical  position 
of  the  spine,  and,  failing  in  this,  tending  to 
partly  restore  equilibrium  by  twisting  the 
portion  of  the  trunk  immediately  above  the 
convexity  of  the  curvature,  round  to  the 
same  side. 

It  is  difficult  to  say  precisely  whether  the 
dorsal  or  lumbar  lateral  curvature  is  first 
established.  No  doubt  as  soon  as  one  cur¬ 
vature  is  confirmed,  a  compensating  curva¬ 
ture  to  the  opposite  side  forms,  and,  in  most 
cases,  the  head  is  flexed  to  the  same  side  as 
the  convexity  of  the  dorsal  curvature  (cer¬ 
vical  convexity  to  the  left).  In  many  cases 
when  seen  in  the  earliest  stage,  with  scarcely 
any  or  no  permanent  osseous  deformity,  a 
distinct  dorsal  curvature  with  convexity  to 
the  right  and  a  lumbar  curvature  with  con¬ 
vexity  to  the  left  will  be  found,  where  it  is 
but  fair  to  conclude  that  the  two  curves 
began  simultaneously.  It  is  an  important 
fact,  that  when  once  there  is  actual  osseous 
deformity  of  the  ribs  and  vertebrae,  to  that 
extent  lateral  curvature  is  incurable.  Be¬ 
fore  a  patient  can  become  the  subject  of 
moderate  or  severe  osseous  lateral  curva¬ 
ture,  she  must  have  passed  through  many 
intermediate  stages  from  the  first  onset  of 
the  deformity,  when  she  began  to  sit  or 
stand  with  the  spine  slightly  flexed  to  one 
side.  At  that  time,  if  an  anatomical  exami¬ 
nation  could  have  been  made,  only  some 
flabbiness  or  want  of  development  of  the 
muscles  would  have  been  found.  As  the 
curvature  creeps  insidiously  on,  the  bodies 
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of  the  vertebrae  become  gradually  mis¬ 
shapen,  so  that  they  are  more  or  less  wedge- 
shaped  transversely  to  the  longitudinal  axis 
of  the  spine,  i.e.  the  vertical  depth  of  a  ver¬ 
tebral  body  will  be  one  or  more  lines  greater 
on  the  side  corresponding  to  the  convexity  of 
a  pathological  curvature  as  compared  with 
the  side  facing  the  concavity.  The  inter¬ 
vertebral  fibro-cartilages  also  become  wedge- 
shaped  to  the  same  or  even  to  a  greater  de¬ 
gree.  It  is  to  be  noted  that  the  amount  of 
lateral  curvature  observed  by  looking  at  the 
tips  of  the  posterior  spinous  processes  under 
the  skin,  always  implies  a  much  greater 
amount  of  actual  lateral  curvature  of  the 
bodies  of  the  vertebrae.  This  can  be  easily 
understood  by  bearing  in  mind  the  rotation, 
on  their  axes,  of  the  vertebral  bodies  during 
the  formation  of  the  lateral  curvature,  which 
tends  to  make  the  posterior  spinous  pro¬ 
cesses  lie  more  and  more  in  an  imaginary 
vertical  line,  drawn  through  the  arcs  of  the 
upper  and  lower  lateral  curves. 

Lateral  curvature  may  accompany  spinal 
caries,  or  may  directly  result  from  caries  of 
one  lateral  half  of  one  or  more  vertebrae, 
but  such  cases  are  very  exceptional.  So 
also  lateral  curvature  of  congenital  origin, 
the  result  of  extra-lateral  halves  of  vertebral 
bodies  being  inserted  between  the  normal 
vertebrae,  is  extremely  rare  ;  according  to 
Neugebauer,  only  thirteen  such  pathological 
specimens  are  on  record.  The  osseous 
tissue  of  the  spinal  column,  even  in  the 
severest  cases  of  non-rickety  deformity, 
generally  appears  to  be  quite  normal ;  the 
chief  pathological  change,  in  addition  to  the 
actual  deformation  of  the  vertebrae,  inter¬ 
vertebral  cartilages?  and  ribs,  is  the  frequent 
presence,  in  severe  cases,  of  buttresses  of 
new  osseous  deposits  within  the  concavity 
of  each  lateral  curvature,  as  a  compensation 
for  the  instability  caused  by  the  deviation 
from  the  vertical  line.  The  descending 
aorta,  and  other  soft  tissues,  follow  the  se¬ 
verest  undulating  curvatures  of  the  spine. 
In  lateral  curvature  with  much  osseous 
deformity,  the  ribs  opposite  the  convexity 
of  the  dorsal  curvature  become  extremely 
convex  posteriorly,  and  so  flattened  an¬ 
teriorly  that  the  sternal  and  vertebral  ends 
of  the  same  rib  become  almost  or  quite 
parallel.  The  corresponding  ribs  opposite 
the  concavity  become  much  flattened  be¬ 
hind  and  too  convex  in  front,  causing  undue 
prominence,  and  at  times  pseudo-enlarge¬ 
ment,  of  the  mamma  of  that  side.  Adjacent 
ribs  are  sometimes  welded  together  by 
osseous  tissue  in  cases  of  extreme  deformity. 

Symptoms. — Cases  of  lateral  curvature 
may  be  divided,  clinically,  into  two  great 
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classes  :  (1)  where  pain  in  the  back  is  the 
first  symptom  observed,  and  (2)  where  some 
deformity,  as  the  undue  prominence  of  a 
shoulder-blade,  or  of  an  iliac  crest,  or  general 
stooping,  first  directs  attention  to  the 
presence  of  lateral  curvature.  It  may  be 
stated  generally  that  the  amount  of  pain 
complained  of  is  seldom  in  proportion  to 
the  amount  of  deformity.  Cases  of  extreme 
lateral  curvature  are  frequently  seen,  where 
there  is  not  and  never  has  been  any  pain 
felt  by  the  patient,  although  the  health  may 
have  been  affected  in  other  ways,  by  indi¬ 
gestion,  headache,  shortness  of  breath,  &c. 
On  the  other  hand,  life  may  have  become 
almost  unbearable  on  account  of  constant 
backache,  and  the  symptoms  almost  assume 
those  of  so-called  ‘  spinal  irritation,’  in  cases 
where  the  curvature  is  but  slight. 

Ordinary  case  of  Lateral  Curvature. — 
To  take  an  average  case  of  the  ordinary 
type,  that  is,  one  not  due  to  inequality  of 
the  lower  extremities  or  paralysis.  A 
school-girl  of  fifteen  has  stooped  more  or 
less  for  several  years,  especially  during  the 
last  three  ;  has  complained  of  weakness  and 
pain  in  the  back  for  two  years  past,  which 
became  worse  after  measles,  one  and  a  half 
years  ago.  Her  general  health  has  always 
been  good.  She  is  a  short,  stoutish  girl, 
with  awkward  gait,  anaemic  ;  complains  of 
pain  in  the  lower  dorsal  and  lumbar  regions 
whenever  she  has  been  sitting  for  an  hour 
or  so  ;  generally  has  pain  every  evening 
before  going  to  bed ;  half  an  hour’s  walk 
brings  on  the  same  pain.  During  the  last 
three  years  at  school  the  patient  has  written 
at  a  flat  table,  sitting  on  a  bench  without 
a  back,  with  the  trunk  in  an  oblique  position. 

Mode  of  Examination. — Both  boots 
should  be  taken  off,  and  the  clothes  cover¬ 
ing  the  trunk  removed,  a  petticoat  being 
fastened  round  the  pelvis,  well  below  the 
crista  ilii,  and  sufficiently  low  to  leave  the 
upper  end  of  the  gluteal  cleft  visible  ;  the 
latter  is  especially  important  in  stout  adult 
patients,  as  a  guide  to  the  middle  line.  The 
patient  stands  exactly  in  front  of  the  sur¬ 
geon  with  the  back  to  him,  the  feet  together 
and  symmetrically  placed,  and  the  knees 
kept  fully  extended.  The  gluteal  cleft  is 
placed  exactly  in  the  middle  line  as  com¬ 
pared  with  the  feet  and  legs  ;  in  this  way, 
any  rotation  of  the  pelvis,  on  its  transverse 
axis,  is  corrected.  With  these  exceptions, 
the  patient  is  to  stand  in  her  habitual  or 
most  comfortable  position. 

In  the  case  taken,  there  is  decided 
irregularity  in  the  lateral  outlines  of  the 
trunk,  the  right  side  being  too  much  hol¬ 
lowed,  with  undue  prominence  of  the  right 


iliac  crest,  while  the  left  iliac  crest  is  not 
visible  as  a  prominence  at  all.  The  lower 
angle  of  the  right  scapula  is  rather  higher 
and  more  prominent  than  that  of  the  left. 
The  posterior  spinous  process  of  each  ver¬ 
tebra,  beginning  at  the  seventh  cervical, 
and  ending  at  the  top  of  the  sacrum,  should 
now  be  carefully  marked,  and  for  this  pur¬ 
pose  one  of  the  popular  copying  pencils,  such 
as  the  soft  ‘  automatic  eagle,’  is  best,  as  the 
perspiration  of  the  patient’s  skin  facilitates 
the  marking.  Any  special  tenderness  of 
one  or  more  vertebras  will  be  at  once  re¬ 
cognised  during  the  marking.  This  local 
hyperaesthesia  is  often  present  in  lateral 
curvature,  and  does  not  indicate  spinal 
caries  in  any  way.  The  dorsal  or  upper 
lateral  curvature  with  convexity  to  the 
right,  and  lower  or  lumbar  lateral  curvature 
with  convexity  to  the  left,  are  much  more 
readily  recognised  after  the  marking.  The 
right  side,  below  the  scapula,  is  decidedly 
fuller  than  the  left.  It  should  be  noticed 
whether  the  two  iliac  crests  are  really  on 
the  same  level,  and  this  is  done  by  the 
surgeon  carefully  and  firmly*  pressing  a 
forefinger  of  each  hand  into  the  soft  tissues 
above  each  iliac  bone  ;  any  apparent  differ¬ 
ence  in  level  will  disappear  at  once  if  the 
lower  limbs  are  of  equal  length. 

In  the  common  form  of  lateral  curva¬ 
ture,  with  dorsal  convexity  to  the  right, 
and  lumbar  convexity  to  the  left,  the  right 
iliac  crest  is  generally  too  prominent,  as 
just  stated.  This  increased  prominence  of 
the  right  iliac  crest  is  produced  by  the 
lumbar  lateral  curvature  carrying  the  trunk, 
immediately  above  the  sacrum,  at  first  to 
the  left  till  the  centre  of  the  convexity  is 
reached.  The  soft  tissues,  above  the  right 
iliac  crest,  are  thus  carried  over  towards 
the  left,  and  if  there  is  much  subcutaneous 
fat,  this  often  makes  the  right  iliac  crest 
appear  too  high,  as  if  the  pelvis  were  tilted 
transversely.  The  prominence  of  the  left 
iliac  crest  at  the  same  time  becomes  less 
than  usual,  or  is  lost  altogether,  because  the 
skin,  fat,  &c.,  are  carried  more  over  it  than 
usual.  Sometimes,  however,  the  left  iliac 
crest  appears  too  prominent,  even  in  cases 
of  ordinary  lateral  curvature  with  dorsal 
convexity  to  the  right,  when  the-  dorsal 
curvature  implicates  a  larger  number  of 
vertebrae  than  usual,  while  the  lumbar 
lateral  curvature  is  but  slight.  In  these 
cases,  the  lower  half  of  the  dorsal  curvature 
carries  the  whole  trunk  over  to  the  right, 
leaving  the  left  iliac  crest  uncovered,  and 
hence  apparently  too  high. 

If  there  is  any  doubt  about  the  lengths 
of  the  legs  being  equal,  accurate  measure- 
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ments  must  be  taken  before  the  conclusion 
of  the  examination.  Allowing  the  petti¬ 
coats  to  slip  below  the  gluteal  folds  wTill 
often  settle  the  point ;  for  if  the  buttocks 
are  perfectly  symmetrical,  there  cannot  be 
much,  if  any,  difference.  A  practical  method 
of  ascertaining  this  at  once,  and  one  which 
does  not  entail  any  further  undressing  than 
the  baring  of  the  knees,  is  to  make  the 
patient  lie  on  the  ground,  perfectly  straight 
on  her  back,  wTith  the  hips  and  knees  fully 
flexed,  and  the  feet  placed  symmetrically 
close  together  on  the  ground,  with  the 
knees  touching  each  other.  The  slightest 
difference  in  length,  of  the  two  lower  ex¬ 
tremities,  will  be  indicated  either  by  a 
higher  level  or  by  a  greater  projection  for¬ 
wards  of  one  knee.  If  such  difference  be 
present,  the  ordinary  measurements,  be¬ 
tween  the  antero-superior  iliac  spinous 
process  and  the  internal  malleolus  are  to 
be  taken,  to  obtain  the  actual  amount  of 
shortening. 

To  return  to  the  examination  of  the 
trunk;  the  patient,  still  in  her  natural  or 
habitual  position,  but  with  the  knees 
straight  and  the  feet  close  together,  is 
now  looked  at  sideivays ;  a  considerable 
exaggeration  of  the  usual  cervico-dorsal 
antero-posterior  curve  is  generally  ob¬ 
served  ;  the  middle  dorsal  vertebrae  may, 
in  some  cases,  have  their  posterior  spinous 
processes  projecting  backwards  beyond  the 
vertical  plane  of  the  sacrum.  At  the  same 
time  the  abdomen  is  too  prominent,  even 
when  the  patient  is  emaciated,  and  the 
thorax  anteriorly  is  flattened,  frequently 
with  much  hollowing  of  the  infra-mammary 
regions.  The  head  pokes,  and  the  neck  is 
directed  forwards  in  front  of,  instead  of 
being  at  the  top  of,  the  trunk.  The  patient 
should  now  be  inspected  anteriorly  in  the 
same  position  as  before  ;  generally  the  two 
lateral  halves  of  the  trunk  appear  more 
unsymmetrical  than  from  behind ;  the 
mammae,  if  at  all  developed,  will  exagger¬ 
ate  any  deformity  of  the  surfaces  on  which 
they  lie.  In  the  usual  form  of  lateral  cur¬ 
vature,  with  upper  dorsal  convexity  to  the 
right,  the  left  mamma  is  generally  more 
prominent,  and  considerably  lower  than  the 
right ;  this  undue  prominence  of  the  left 
mamma  is  due  to  the  greater  convexity  of 
the  left  ribs  anteriorly.  The  right  iliac  crest 
will  also  appear  more  prominent  than  when 
seen  from  behind. 

The  patient  should  now  be  again  ex¬ 
amined  from  behind,  and,  while  the  knees 
are  kept  well  extended,  requested  to  flex 
the  trunk  fully  forwards,  the  arms  hanging 
loosely  downwards.  In  the  case  described, 
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the  left  erector  spinae  muscle,  between  the 
iliac  crest  and  the  last  rib,  is  considerably 
broader  and  more  prominent  as  compared 
with  the  corresponding  right  muscle,  which 
was  unduly  depressed  ;  the  lumbar  lateral 
curve  being  convex  to  the  left,  the  left 
transverse  processes  of  the  lumbar  vertebrae 
have  been  rotated  backwards,  raising  up 
the  large  mass  of  the  erector  spinae  muscle, 
while  the  right  transverse  processes  are 
rotated  forwards,  causing  the  overlying 
muscle  to  be  less  prominent  than  usual. 
In  this  flexed  position  of  the  trunk,  the  ribs 
posteriorly  are  left  uncovered  by  the  eleva¬ 
tion  and  falling  forwards  of  the  scapulae ; 
the  right  ribs  have  their  posterior  angles 
and  adjacent  portions  too  convex,  and  on 
a  higher  level  than  the  corresponding  left 
ribs.  This  is  due  to  exactly  the  same  cause 
as  the  want  of  symmetry  of  the  erectores 
spinae  muscles  ;  the  dorsal  curvature  being 
convex  to  the  right,  the  right  transverse 
processes  of  the  dorsal  vertebrae,  with  the 
ribs  attached,  have  been  rotated  backwards, 
while  the  left  transverse  processes  and 
corresponding  ribs  have  been  rotated  for¬ 
wards:  The  whole  prognosis,  as  will  be 
seen  later,  depends  upon  the  greater  or 
lesser  want  of  symmetry  of  the  two  lateral 
halves  of  the  trunk,  examined  thus  while 
the  spine  is  flexed. 

To  obtain  an  accurate  record,  for  future 
reference,  of  the  want  of  symmetry  of  the 
patient’s  back,  the  writer  employs  a  mal¬ 
leable  strip  of  lead  applied  transversely  to 
the  ribs  posteriorly,  and  extending  from  the 
lower  angle  of  the  right  scapula  to  the 
corresponding  portion  of  the  left  scapula, 
while  the  patient’s  spine  is  well  flexed  with 
the  arms  hanging  feebly  down ;  from  this  a 
tracing  can  be  readily  taken  on  a  sheet  of 
paper.  Another  transverse  tracing  can  then 
be  made  of  the  loins  opposite  the  third 
lumbar  spine,  and  extending  on  each  side 
to  where  the  muscular  walls  of  the  ab¬ 
domen  commence.  In  each  tracing  the 
position  of  the  spine  should  be  carefully 
marked. 

The  patient  should  next  be  directed  to 
place  herself  in  what  she  considers  the 
most  erect  position  ;  if  there  is  any  curva¬ 
ture,  she  will  only  aggravate  the  deformity 
by  throwing  the  trunk  too  far  backwards, 
by  unequally  raising  the  scapulas,  and 
putting  the  head  to  one  side,  or  by  assum¬ 
ing  some  equally  unnatural  position.  The 
surgeon  should  now  place  the  patient  in 
the  best  possible  position  ;  in  slight  cases, 
where  there  is  very  little  or  no  osseous  de¬ 
formity,  he  will  succeed  in  obtaining  a  per¬ 
fectly  normal  posture  with  the  scapulae  and 
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iliac  crests  symmetrical,  the  thorax  well 
thrown  out,  the  abdomen  withdrawn  from 
undue  prominence,  and  the  head  erect. 
The  patient  should  be  observed  in  this  im¬ 
proved  position,  not  only  posteriorly,  but 
also  laterally  and  anteriorly.  The  patient 
is  only  able  to  maintain  this  position  by  a 
great  effort  for  a  few  seconds,  and  she  will 
feel  as  if  she  were  more  crooked  than  be¬ 
fore.  The  muscular  sense  has  become  so 
perverted,  that  the  habitual  crooked  position 
appears  to  her  to  he  far  more  natural  and 
straighter  than  the  really  erect  or  improved 
posture  ;  the  latter  gives  her,  at  first,  the 
impression  of  an  exaggeration  of  the  de¬ 
formity.  In  severer  cases,  it  is  necessary 
to  ascertain  the  position  of  the  arms  which 
gives  the  best  average  improvement  of  the 
whole  spine  and  trunk,  e.g.  the  right  arm 
directed  upwards,  the  left  outwards  at  right 
angles  to  the  trunk,  is  a  position  which,  in 
a  large  number  of  cases,  effects  this  im¬ 
provement,  and  to  this  the  writer  refers 
as  the  ‘  hey-note  ’  position  while  describing 
the  treatment.  It  is  advisable,  before  con¬ 
cluding  the  examination,  to  let  the  patient 
stand  erect  with  her  hack  against  the  door, 
heels,  sacrum,  dorsum  and  occiput  touch¬ 
ing  it,  and  with  the  shoulders  well  thrown 
hack.  While  in  this  position,  her  mother 
or  friend  should  try  to  fasten  the  stays 
and  clothes  in  front.  In  most  cases  these 
will  not  meet  for  one  or  more  inches,  such 
great  alteration  and  enlargement  of  the 
thorax  anteriorly  being  effected  by  this 
simple  device.  This  applies  not  only  to 
females,  hut  also  to  males,  the  waistcoat, 
coat,  and  overcoat,  and  frequently  even  the 
shirt  collar,  not  meeting  for  an  inch  or 
more  when  the  patient  is  placed  thus  with 
his  hack  against  the  door.  Finally,  the 
stockmgs  being  removed,  notice  should  he 
taken  whether  the  patient  is  flat-footed  or 
not.  One  out  of  every  three  cases  of  lateral 
spinal  curvature  has  marked  flat-foot  ( see 
Flat-Foot). 

The  prognosis  depends  altogether  on 
the  presence  or  absence  of  permanent 
osseous  deformity  of  the  ribs  and  verte¬ 
bral  column.  If  there  is  no  osseous  de¬ 
formity  found  when  the  patient’s  trunk  is 
flexed,  it  is  possible  in  all  cases  to  restore 
the  patient’s  figure  to  the  normal,  and  to 
prognosticate  a  more  or  less  complete  cure ; 
the  only  exception  being  where  the  cur¬ 
vature  is  due  to  paralysis  of  the  spinal 
muscles,  when  the  prognosis  is  doubtful 
and  difficult.  Again,  patients  with  deficient 
intellect,  or  who  take  no  interest  in  their 
treatment,  are  difficult  to  benefit,  and  the 
prognosis  is  unfavourable. 


Any  case  of  ‘  confirmed  ’  lateral  curva¬ 
ture,  i.e.  where  the  patient  has  lost  the 
muscular  sense  of  a  really  straight  position 
of  the  spine,  and  where  his  unaided  at¬ 
tempts  to  rectify  the  deformity  only  tend 
instead  to  increase  it,  if  left  untreated  is 
bound  to  become  worse  during  a  series  of 
either  months  or  years  ;  some  cases  become 
much  more  rapidly  worse  than  others. 
The  popular  and  prevalent  opinion  that 
‘  the  patient  will  grow  out  of  it  in  time,’ 
without  any  special  treatment  being  em¬ 
ployed,  is  to  be  combated  ;  cases  of  lateral 
curvature  of  the  spine,  which  might  have 
been  thoroughly  cured  when  first  observed, 
are  hence  often  neglected  till  too  late,  when 
a  cure,  i.e.  complete  restoration  of  form  as 
well  as  of  function,  is  out  of  the  question. 

Lateral  curvature  without  any  osseous 
deformity  can,  generally,  be  practically 
cured  by  one  month’s  daily  treatment ;  but 
strict  attention  to  position,  and  perseverance 
with  prescribed  exercises  for  about  a  year 
afterwards,  are  needful  to  prevent  relapse. 

Where  there  is  more  or  less  permanent 
osseous  deformity,  the  amount  of  improve¬ 
ment  possible  can  be  roughly  judged  of  at 
the  first  examination.  As  a  rule,  the  patient 
can  be  sufficiently  strengthened,  and  the 
muscular  sense  thoroughly  re-educated  so 
that  the  best  possible  position  becomes  an 
habitual  one,  by  three  months’  daily  treat¬ 
ment. 

The  presence  of  much  pain  may  some¬ 
times  prolong  the  time  required  ;  but,  even 
in  these  cases,  one  month’s  daily  treatment 
generally  effects  a  decided  improvement, 
with  more  or  less  relief  to  the  pain  ;  and 
three  months’  a  complete  disappearance  of 
the  pain,  and  a  greatly  improved  figure,  i.e. 
the  best  possible  habitual  posture  which 
the  osseous  deformity  admits  of. 

In  cases  of  extreme  osseous  deformity, 
the  steel  or  other  spinal  support,  if  worn 
even  for  years,  should  be  discontinued  at 
once  ;  and  if  the  treatment  advised  below 
is  followed,  complete,  or  almost  complete, 
relief  from  pain,  and  a  greater  or  less  im¬ 
provement  in  the  figure  and  straightness  of 
the  spine  will  be  obtained  in  three  months  ; 
but  the  actual  osseous  deformity  of  the  ribs 
and  vertebrae  cannot  be  much,  if  at  all, 
altered. 

Treatment. —  Common  sense  suggests 
that  any  inequality,  in  the  potential  or  ac¬ 
tual  lengths  of  the  lower  extremities,  is  to 
be  corrected  by  wearing  a  thicker  sole  on 
the  shorter  leg,  whatever  other  treatment 
may  appear  to  be  indicated. 

Of  late  years,  the  implicit  faith  formerly 
placed  in  the  treatment  of  lateral  curvature 
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of  the  spine  by  steel  and  other  supports 
has  been  gradually  undermined,  and  even 
those  who  still  adhere  to  the  mechanical 
treatment  of  spinal  deformities  not  due  to 
caries,  attach  more  and  more  importance 
to  its  association  with  suitably  prescribed 
gymnastics.  Lateral  spinal  curvatures,  due 
to  paralysis  of  the  erectores  spinse  muscles, 
when  the  patient  is  unable,  by  a  voluntary 
effort,  to  maintain  himself  in  an  improved 
position,  are  the  only  cases  in  which  spinal 
supports  are  of  any  real  benefit.  In  these 
paralysed  backs,  it  is  necessary  to  prevent 
further  increase  of  deformity  by  wearing 
some  sort  of  spinal  support,  either  the 
ordinary  steel  one  with  pelvic  band  and 
uprights,  with  or  without  crutches  to  fit 
into  the  axih.Ee ;  or,  which  is  far  better,  a 
well-applied  Sayre’s  plaster-jacket,  which 
should  be  worn  till  the  muscles  have  suf¬ 
ficiently  recovered  from  their  paralysis  to 
enable  the  patient  to  hold  the  spine  in  an 
improved  position.  It  is  understood  that 
the  support  is  worn  with  the  sole  idea  of 
being  preventive,  and  not  of  being  curative, 
and  should  be  left  off  at  night  in  bed. 

Lying  on  "the  back  for  several  hours 
daily,  still  frequently  prescribed,  is  per¬ 
fectly  useless,  as  far  as  cure  is  concerned. 
If  a  limb  with  weak  muscles  were  put  into 
splints,  and  kept  at  rest  for  several  hours 
daily,  the  muscles  would  surely  become 
still  weaker  ;  and  this  is  equally  true  of  the 
spinal  muscles.  The  patient  may  rest  prone 
or  supine  for  fifteen  or  thirty  minutes  at  a 
time,  for  the  relief  of  pain  or  when  fatigued 
by  exercise,  but  lying  for  longer  periods 
does  more  harm  than  good. 

The  treatment  advocated  by  the  writer 
is  based  upon  the  following  principles,  and 
may  be  taken  under  the  following  heads  : — 

(a)  Be-education  of  the  patient’s  mus¬ 
cular  sense  as  to  an  erect  or  improved 
position. 

( b )  Improved  position  to  be  maintained 
at  all  times,  while  sitting  or  standing. 

(c)  Attention  to  dress. 

(cZ)  Systematic  training  of  the  spinal 
and  other  muscles,  including  the  develop¬ 
ment  of  the  thorax. 

( e )  Attention  to  general  health. 

a.  lie-education  of  the  patient's  mus¬ 
cular  sense  as  to  an  erect  or  improved 
position. — A  patient,  with  confirmed  lateral 
spinal  curvature,  is  so  habituated  to  the 
crooked  position,  that  considerable  patience 
and  perseverance  are  required  to  convince 
him  or  her  that  an  erect  or  improved  pos¬ 
ture  is  really  such,  and  not  an  exaggeration 
of  the  deformity.  The  best  way  of  com¬ 
mencing  this  re-education  is  for  the  patient 


to  lie  on  the  back  in  the  best  possible  posi¬ 
tion,  and  then  to  practise  slow  breathing, 
the  shoulders  being  kept  well  pressed  back, 
and  prevented  from  rising  by  the  patient 
trying  to  push  the  hands  down  towards  the 
feet  as  much  as  possible.  All  the  simple 
movements  of  the  head  (neck),  arms,  and 
legs  can  be  practised  in  this  position.  A 
hand  looking-glass,  as  well  as  an  ordinary 
wall-mirror,  is  required,  so  that  the  pa¬ 
tient  may  see  and  be  convinced  of  the  im¬ 
proved  position. 

As  a  home  prescription,  it  is  useful  to 
direct  the  patient  to  stand  frequently  (e.g. 
before  and  after  each  meal),  in  front  of  a 
looking-glass,  with  the  eyes  closed  until 
she  believes  she  has  placed  herself  in  an 
erect  position  ;  generally,  on  first  attempt¬ 
ing  this  experiment,  she  opens  her  eyes  to 
find  that  the  head  is  inclined  to  one  side  or 
!  one  shoulder  unduly  raised.  Usually  by 
the  end  of  a  week,  and,  in  very  persevering 
and  intelligent  patients,  even  at  the  end  of 
two  or  three  days,  the  muscular  sense  is 
sufficiently  improved  to  enable  the  patient 
to  place  herself  at  once  in  a  decidedly  im¬ 
proved  posture  by  a  voluntary  effort  at  any 
moment,  whether  lying,  sitting,  standing, 
or  walking. 

b.  Improved  position  to  be  maintained 
at  all  times,  while  sitting  or  standing. — 
This  best  possible  posture  is  always  to  be 
maintained  while  sitting,  whatever  the  oc¬ 
cupation  of  the  moment  may  be,  at  meals, 
at  the  piano,  while  reading,  writing,  &c. 
It  is  most  readily  obtained  by  sitting  with 
the  sacrum,  loins,  dorsum,  and  shoulders 
well  supported  against  the  back  of  the 
chair,  which  should  be  moulded  to  the  nor¬ 
mal  shape  of  the  spine,  with  a  slight  pro¬ 
minence  to  fill  the  lumbar  hollow.  Almost 
any  ordinary  chair  can  be  made  to  answer 
the  purpose,  if  a  suitable  cushion  is  used. 
In  writing,  the  patient’s  trunk  is  required 
to  be  more  vertical  than  for  reading,  and  it 
is  essential  that  not  only  the  trunk  but  the 
arms  should  remain  perfectly  symmetrical. 
A  sloping  desk  is  absolutely  required,  and 
the  paper  should  be  oblique,  sloping  up¬ 
wards  from  right  to  left,  but  exactly  in 
front  of  the  patient.  The  Glendinning  ad¬ 
justable  modern  school-desk  and  seat, 
manufactured  by  the  North  of  England 
School  Furnishing  Company,  Darlington, 
will  be  found  most  beneficial  for  patients  of 
school  age,  and  even  for  adults.  In  reading, 
an  inclined  back  to  the  chair  is  more  rest¬ 
ful  to  the  patient,  and  an  easel-table  should 
support  the  book.  For  music  the  same 
rules  apply,  the  ordinary  music-stool  being 
discarded  and  a  high-backed  chair  em- 
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ployed,  which  will  also  come  in  useful  for 
meals.  In  all  cases,  the  seat  of  the  chair 
or  couch  should  be  horizontal,  and  not 
tilted  up  in  front,  as  is  frequently  seen  in 
so-called  spinal  couches,  and  the  patients 
feet  should  always  be  supported  either  by 
the  ground  or  by  a  footstool.  The  thighs 
should  never  be  crossed,  as  this  throws  the 
spine  as  much  on  one  side  as  standing  on 
one  leg  does. 

Short-sight,  or  any  other  deficiency  of 
the  eyes,  must  be  at  once  attended  to,  by 
suitable  spectacles,  &c.,  as  it  would  be  use¬ 
less  to  urge  a  patient  to  hold  himself  erect 
who  had  always  to  poke  the  head  forward 
for  reading  or  looking  at  any  object. 

The  patient  may  walk,  run,  and  join 
in  games,  even  lawn-tennis,  if  sufficiently 
strong,  provided  any  fatigue  thus  induced 
disappears  after  resting  for  a  quarter  or 
half  an  hour ;  any  walk  or  exercise  that 
induces  fatigue  or  pain  lasting  hours,  only 
does  harm.  In  such  cases  the  duration  of 
the  walk,  &c.,  must  be  curtailed.  Standing 
still  should  be  avoided  at  all  times  ;  when 
inevitable,  the  patient  should  stand  equally 
on  both  legs,  with  the  feet  slightly  apart. 
Standing  on  one  leg  is  most  injurious,  as  it 
at  once  throws  the  spine  into  a  serpentine 
position,  increasing  the  lateral  curvature. 

A  horsehair  mattress  with  a  low  pillow 
for  the  head,  is  all  that  can  be  advised  for 
the  night. 

c.  Attention  to  Dress. — It  is  essential 
that  no  article  of  clothing  should  interfere 
with  the  resumption  of  an  improved  or 
perfectly  normal  position  of  the  patients’ 
spine  and  trunk.  This  can  be  tested  by 
making  the  patient  stand  with  the  back  to 
the  wall  and  with  the  clothes  opened  in 
front,  as  already  mentioned  (see  Mode  of 
Examination).  In  women,  there  should  be 
no  red  zone  of  pressure  on  the  skin  of  the 
thorax  or  abdomen  produced  by  stays  or 
injudiciously  placed  petticoat-bands  ;  the 
latter  should  be  shaped  and  made  to  fit 
round  the  pelvis,  so  as  not  to  compress  the 
lower  ribs  above  the  iliac  crests.  Stays 
with  very  little  whalebone  or  steel,  and 
with  a  vertical  slip  of  elastic  webbing,  ex¬ 
panding  transversely,  inserted  on  each  side, 
are  strongly  advised.  Such  stays  admit  of 
the  full  expansion  of  the  lower  ribs. 

d.  Systematic  training  of  the  sjpinal 
and  other  muscles ,  including  the  develop¬ 
ment  of  the  thorax. — At  first,  attention  is 
to  be  directed  to  correcting  the  antero-. 
posterior  curves  of  the  spine  ;  when  these 
are  improved,  then  only  is  it  possible  to 
carry  out  special  exercises  for  correcting 
the  dorsal  and  lumbar  lateral  curves. 


The  following  is  a  prescription  of  twelve 
exercises  which  are  recommended  to  be 
used  at  the  commencement  of  the  treat¬ 
ment  of  all  cases  of  lateral  curvature  of  the 
spine.  The  patient  should  rest  for  a  minute 
or  two  between  each  exercise,  on  a  couch 
with  movable  back  fixed  at  an  angle  of 
45°,  or  an  ordinary  chair  if  properly  ar¬ 
ranged. 

First  prescription  of  exercises. 

1.  Lying  on  back,  arms  by  the  sides  of 
the  body,  hands  supinated,  slow  full  inspira¬ 
tion  by  the  nose  ;  slow  expiration  by  the 
mouth  (repeated  four  times). 

2.  Similar  exercise  with  the  arms  ex¬ 
tended  upwards  by  the  sides  of  the  head 
(repeat  four  times). 

3.  Same  position  as  1,  head-rotation  on 
axis  to  right  and  left  alternately ;  also 
lateral  flexion  of  head  to  right  and  left 
alternately  (four  times). 

4.  Lying  on  back,  slow  simultaneous 
circumduction  of  both  shoulder -joints  from 
before  backwards,  elbows  and  wrists  ex¬ 
tended  (twelve  times). 

5.  Same  position  as  1 ;  hip-circumduc¬ 
tion  both  ways  slowly ;  knees  kept  extended 
(ten  times). 

6.  Lying  on  back,  simultaneous  exten¬ 
sion  of  arms  upwards,  outwTards,  and  down¬ 
wards  from  a  position  with  the  elbows 
flexed  and  close  to  the  trunk  (four  times). 

7.  Lying  prone  ;  liip-circumduction  both 
ways  ;  knee  kept  extended  (ten  times). 

8.  Sitting  on  couch  with  back  at  an 
angle  of  45°  :  ankle-circumduction  down, 
in,  up,  out,  the  toes  being  directed  inwards 
the  whole  time  (twenty  times)  ;  also  foot 
adduction  (patient  resisting)  ;  abduction 
(surgeon  resisting),  (eight  times).  [This 
may  be  omitted  if  there  is  no  tendency  to 
flat-foot.] 

9.  Lying  on  back,  arms  extended  up¬ 
wards  by  the  sides  of  the,  head  ;  slow  flexion 
of  both  arms  (surgeon  resisting  by  grasping 
the  hands),  followed  by  extension  (patient 
resisting),  (six  to  eight  times).  The  pa¬ 
tient’s  knees,  flexed  over  the  end  of  the 
couch  or  table,  fix  the  trunk. 

10.  Patient  sitting  astride  a  narrow 
table  or  chair  without  back,  with  arms 
down  and  hands  supinated,  trunk-flexion 
at  the  lumbar  vertebrae  (patient  resisting 
slightly),  followed  by  trunk- extension  (sur¬ 
geon  resisting  by  his  hand  against  back 
of  patient’s  head),  (six  to  ten  times). 

11.  Patient  with  arms  extended  up¬ 
wards,  leans  against  a  vertical  post  or  door 
fitted  with  pegs  on  each  side,  which  he 
grasps  ;  the  surgeon  gently  pulls  the  pa¬ 
tient’s  pelvis  forwards  by  his  hands  on  the 
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sacrum  (patient  resisting),  and  the  patient 
then  moves  hack  the  pelvis  to  the  post  or 
door  (surgeon  resisting),  (six  to  eight  times). 
At  no  time  are  the  patient’s  heels  to  be 
raised  from  the  flbor.  Also  pelvis-rotation 
on  its  axis  to  fight  and  left  alternately 
(surgeon  resisting  with  his  hands  on  each 
side  of  the  pelvis),  (six  to  eight  times). 

12.  Lying  on  back  tvith  head  and  neck 
projecting  beyond  the  end  of  the  table, 
arms  by  the  sides  of  the  body,  hands 
supinated ;  the  head  is  gently  flexed  by 
the  surgeon’s  hand  on  the  occiput  (patient 
resisting),  followed  by  head-extension  (sur¬ 
geon  resisting),  (eight  times). 

It  is  important,  while  doing  these  exer¬ 
cises,  that  respiration  should  not  be  inter¬ 
fered  with  by  involuntary  fixation  of  the 
walls  of  the  thorax.  The  patient  should 
therefore  always  go  on  counting  aloud  (e.g. 
1  to  10)  during  the  execution  of  all  exer¬ 
cises  except  those  of  respiration.  From 
six  to  twelve  longitudinal  ‘  strokings  ’  from 
above  down  of  the  patient’s  back  by  the 
assistant’s  palms,  generally  remove  any 
aching  caused  by  the  exercises.  These 
strokings  are  also  usefully  employed  at 
home  to  relieve  back-ache.  All  the  exer¬ 
cises  should  be  done  slowly,  and  great  care 
taken  that  the  head  and  trunk  remain  the 
whole  time  in  the  best  position.  The  above 
twelve  exercises  require  about  an  horn’s 
time,  and  should  be  followed  by  a  short  rest 
in  a  good  position,  with  the  back  supported. 
In  ordinary  general  practice,  an  intelligent 
mother  or  nurse  can  be  readily  trained  to 
superintend  all  the  simple  movements. 

These  exercises  are  repeated  daily,  and 
as  the  patient  gradually  gains  more  power, 
and  begins  to  assume  the  improved  po¬ 
sition  more  readily  and  with  less  exer¬ 
tion,  other  more  severe  exercises  may  be 
prescribed.  In  a  few  days,  if  there  is  no 
increase  of  back-ache,  the  following  stand¬ 
ing  exercise  is  done  ;  the  patient,  with  the 
feet  slightly  apart  and  the  heels  fixed 
against  a  ledge  or  wall,  rests  with  the  front 
of  the  thighs  against  a  low  padded  hori¬ 
zontal  bar,  while  holding  herself  as  erect 
as  possible  ;  the  surgeon  then  gently  flexes 
the  patient’s  trunk  by  pressing  his  hand 
against  the  back  of  her  head  (patient  re¬ 
sisting),  and  then  the  patient  slowly  re¬ 
covers  the  vertical  position  against  the 
surgeon’s  resistance,  this  being  in  fact  ex¬ 
ercise  10,  in  a  standing  instead  of  a  sitting 
posture. 

In  about  three  weeks  or  a  month,  the 
following  much  more  severe  exercise  can 
be  tried,  known  as  ‘  Forwards  lying ,  heels 
fixed ,  trunk  extension  and  flexion This 


is  done  as  follows  : — the  patient  lies  prone, 
with  the  pelvis  and  legs  supported,  and 
the  heels  fixed  (the  latter  best  by  some¬ 
one  sitting  on  them),  on  a  padded  table, 
while  the  head  and  trunk  to  the  level  of 
the  iliac  crests  project  beyond  the  edge  of 
the  table.  Thq  patient  slowly  raises  the 
trunk  into  the  same  horizontal  position  as 
the  legs  and  pelvis,  and  slightly  higher,  and 
then  as  slowly  allows  the  trunk  to  be  again 
flexed  by  its  own  weight.  The  surgeon 
easily  increases  the  severity  of  the  exercise, 
if  required,  by  more  or  less  pressure  with 
one  hand  at  the  back  of  the  patient’s  head. 
During  this  exercise,  the  arms  may  be  in 
any  position  required.  By  the  time  the 
patient  is  able  to  perform  this  exercise 
without  pain,  the  antero -posterior  curves 
will  be  sufficiently  improved,  and  more 
attention  can  be  paid  to  her  being  exercised 
in  the  ‘  key-note  ’  position,  i.e.  that  posi¬ 
tion  of  the  trunk  and  arms  in  which  the 
greatest  improvement  in  the  position  of  the 
spine  is  obtained.  (See  Mode  of  Exami¬ 
nation.) 

Another  good  exercise  is  one  shortly 
described  as  ‘  Long  sitting ,  trunk  exten¬ 
sion  and  flexion .’  Here  the  patient  sits 
on  a  table,  with  the  legs  together  and  the 
knees  extended  ;  an  assistant  sits  on  the 
tibiae,  just  above  the  feet,  to  fix  the  legs, 
and  the  patient  slowly  extends  the  spine 
against  the  surgeon’s  resistance  (applied  by 
his  hand  against  the  back  of  the  patient’s 
head)  till  the  trunk  is  in  the  same  hori¬ 
zontal  plane  as  the  legs ;  the  patient  then 
gently  resists,  while  the  surgeon  slowly 
raises  her  trunk  into  a  vertical  position. 

Female  patients  continue  the  daily  re¬ 
petition  of  these  exercises  during  the 
menses,  except  that  the  hip -circumductions 
are  omitted  for  three  or  four  days,  as  these 
movements  tend  to  increase  the  menstrual 
flow.  Where  menorrhagia  or  dysmenor- 
rlioea  is  present,  it  is  sometimes  necessary 
to  leave  off  the  exercises  altogether  for  a 
day  or  two.  As  a  general  rule,  it  is  better 
to  accustom  the  patient  to  practise  the 
exercises  all  through  the  period  of  men¬ 
struation.  While  on  the  subject,  it  may  be 
stated  that  flexions  of  the  uterus  are  no 
hindrance  to  the  treatment,  as  none  of  the 
exercises  described  are  violent  or  jerky  in 
their  execution,  and  from  the  fact  that  re¬ 
spiration  is  never  allowed  to  be  impeded  by 
the  previously  mentioned  simple  device  of 
making  the  patient  constantly  count  aloud, 
any  over-exertion  can  always  be  prevented 
with  ordinary  care. 

The  patient’s  spine  should  be  examined 
every  fortnight  or  month  in  order  to  observe 
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how  it  is  affected  by  the  treatment,  and 
whether  any  alteration  of  details  is  re¬ 
quired.  As  already  mentioned,  one  month’s 
daily  perseverance  in  the  treatment  will 
effect  a  very  decided  improvement  in  all 
cases,  except  those  due  to  paralysis ;  some 
with  no  osseous  deformity  will  even  be 
quite  cured,  and  others  at  the  end  of  two 
months.  To  keep  up  the  improvement,  or 
to  prevent  any  relapse  in  a  cured  case,  it  is 
very  important  to  enlist  the  patient’s  co¬ 
operation  and  interest  in  her  own  case  on 
ceasing  treatment,  and  for  some  months 
she  should  continue  the  habit  of  practising 
the  movements  already  described. 

Bernard  Both. 

LEECH,  Artificial,  an  ingenious  con¬ 
trivance,  obtainable  at  any  surgical  instru¬ 
ment  maker’s,  consisting  of  two  parts — 
1st,  the  knife ,  arranged  in  the  form  of  a 
small  rotating  trephine,  with  a  cutting  edge 
which  projects  from  a  flat  surface  and  can 
be  adjusted  at  any  depth  thought  sufficient 
to  cut  through  the  cutis  vera  only ;  2nd, 
the  sucker,  a  hollow  glass  cylinder,  about 
three-quarters  of  an  inch  in  diameter,  fitted 
with  a  piston  worked  by  a  fine  screw. 

The  part  having  been  sponged  with 
warm  water,  an  incision  is  made  with  the 
knife,  the  open  end  of  the  sucker  placed 
firmly  over  the  wound,  and  the  blood  ex¬ 
tracted  by  slowly  withdrawing  the  piston. 
Two  or  three  drachms  can  readily  be  taken 
by  this  process,  which  is,  in  fact,  merely  a 
modification  of  wet  cupping.  See  Cupping-. 

The  method  is  of  use  when  a  leech  is 
objected  to  by  an  over-sensitive  patient,  and 
is  particularly  suited  for  application  to  the 
temple  or  behind  the  ear. 

AVilliam  H.  Bennett. 

LEECHES. — Leeching  is  a  convenient 
method  of  local  blood-letting ,  in  which  an 
approximate  idea  of  the  amount  of  blood 
taken  can  be  formed.  It  is  applicable  to 
any  part  of  the  external  surface  of  the  body 
(with  the  exception  of  the  eyelids),  and  to 
any  mucous  cavity  which  is  freely  acces¬ 
sible  from  without,  such  as  the  mouth,  the 
vagina,  and  the  margins  of  the  os  uteri. 
Leeches  should  not  be  applied  to  acutely 
inflamed  skin,  to  the  anus  if  extensive  piles 
exist,  nor  immediately  over  varicose  veins. 
An  ordinary  fresh  leech  will  abstract  about 
fjij.  of  blood,  which  may  be  increased  by 
about  half  by  fomenting  or  poulticing  the 
bite. 

Leeches  should  be  taken  from  the  water 
in  which  they  have  been  kept,  and  dried  on 
a  soft  towel,  about  half  an  hour  before  use. 


It  is  desirable  that  a  leech  should  be  used 
once  only. 

Method  of  Application. — When  the  ex¬ 
ternal  surface  of  the  body  is  to  be  operated 
on,  the  part  should,  if  necessary,  be  shaved 
and  then  sponged  with  warm  water,  or, 
what  is  better,  rubbed  over  with  milk.  If 
a  single  leech  is  to  be  applied,  it  may  be 
taken  between  the  finger  and  thumb  and 
held  with  its  small  end  in  contact  with  the 
part  until  it  attaches  itself.  A  preferable 
plan,  however,  especially  if  it  is  necessary 
that  the  bite  should  be  exactly  localised, 
is  to  place  the  leech  in  a  leech-glass  or 
roll  of  cardboard,  either  of  which  may  be 
made  to  accurately  determine  the  point  of 
fixation.  If  more  than  one  is  to  be  used,  the 
simplest  plan  is  to  place  two,  three,  or  more 
leeches  in  a  large  pill-box  or  small  tea¬ 
cup,  which  is  then  inverted  and  held  on  the 
part ;  other  devices  of  a  similar  kind  may 
suggest  themselves — e.g.  a  folded  hand¬ 
kerchief,  a  cone  of  cardboard,  or  a  nest  of 
cotton-wool. 

The  application  of  a  leech  inside  a 
cavity  should  be  effected  by  means  of  a 
‘  leech-glass,’  the  part  having  been  exposed 
to  view  as  freely  as  possible  ;  for  instance, 
in  the  case  of  the  os  uteri,  a  vaginal  specu¬ 
lum  should  be  passed  and  retained  in  situ 
until  the  leech  has  relaxed  its  hold.  In 
leeching  the  immediate  vicinity  of  the 
orifice  of  any  canal,  it  is  a  wise  precaution 
to  plug  the  opening,  when  possible,  with 
cotton-wool. 

In  the  event  of  an  obstinate  refusal  to 
bite,  a  drop  of  blood  drawn  by  the  prick 
of  a  needle  will  afford  an  irresistible  bait. 
When  fully  distended,  the  leech  usually  re¬ 
laxes  its  hold  and  falls  off ;  if  it  does  not,  a 
little  salt  sjmnkled  over  it  will  effect  the 
separation.  The  bleeding  from  the  bites  as 
a  rule  ceases  upon  exposure  to  the  air,  or 
can  be  stopped  by  the  pressure  of  a  finger 
or  pad  of  lint ;  should  it  persist,  a  drop  of 
perchloride  of  iron  or  the  touch  of  a  red- 
hot  needle  is  sufficient,  excepting  in  very 
rare  cases,  when  it  may  be  necessary  to  en¬ 
circle  the  bite  with  a  ligature  tied  beneath  a 
needle,  which  has  been  passed  under  its  base. 

In  delicate  persons,  in  whom  a  leech 
often  creates  great  disgust,  if  one  only  is 
necessary,  an  efficient  substitute  will  be 
found  in  the  artificial  leech,  see  Leech, 
Artificial.  The  scar  of  a  leech-bite,  although 
small,  is  indelible. 

AATlliam  H.  Bennett. 

LEG,  Amputations  of  the,  are  per¬ 
formed  in  its  lower,  middle,  and  upper 
thirds  by  the  following  methods  : — 
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In  the  Lower  Third  by  (a)  the  cir¬ 
cular  method ;  ( b )  modified  circular  (Syme, 
Liston,  Lenoir)  ;  (c)  long  anterior  flap 
(Bell,  Teale) ;  ( d )  elliptic  posterior  flap 
(Guyon). 

In  the  Middle  Third  by  (a)  long 
anterior  curved  flap  (Bell) ;  (b)  Hey’s  am¬ 
putation  by  short  anterior  and  long 

posterior  flap ;  (c)  rectangular  (Teale)  ;  id) 
long  posterior  rectangular  (Lee)  ;  (e)  single 
posterior  flap. 

In  the  Upper  Third  at  ‘  the  place  of 
election,’  a  hand’s  breadth  below  the  lower 
edge  of  the  patella,  by  (a)  the  circular 
method ;  ( b )  short  anterior  and  long 

posterior  flaps  (Liston,  Syme,  Skey) ;  (c) 
unilateral  external  flap  (Sedillot,  Guerin)  ; 
( d)  rectangular  (Teale)  ;  ( e )  modifications 
of  rectangular  (Wharton,  Lee) ;  (/)  antero- 
external  and  postero-internal  semilunar 
flaps  (Bell)  ;  and  (g)  above  the  place  of 
election,  the  circular  amputation  (Larrey), 
in  which  the  tibia  is  divided  through,  but 
not  above  the  tubercle,  and  the  head  of  the 
fibula  disarticulated.  The  alleged  advan¬ 
tages  of  this  last  procedure  are,  its  being 
easier  than  at  the  ‘  place  of  election  ’  from  the 
absence  of  an  interosseous  space,  and  only 
a  single  artery — the  popliteal — requiring 
deligation ;  but  the  frequency  of  commu¬ 
nication  between  the  superior  tibio-fibular 
articulation  and  the  knee-joint  is  sufficient 
to  render  the  operation  one  attended  with 
considerable  risk. 

The  situation  best  adapted  to  the  cir¬ 
cular  method  and  its  modifications  is 
the  lower  third,  in  which,  owing  to  the 
large  number  of  tendons,  the  ‘  flap  ’  me¬ 
thods  are  not  as  a  rule  indicated.  In 
performing  the  circular  amputation  im¬ 
mediately  above  the  ankle,  difficulty,  con¬ 
sequent  on  the  increasing  size  of  the  limb, 
is  sometimes  experienced,  in  reflecting 
the  flaps,  and  hence  the  modifications 
recommended  by  Lenoir  and  Syme.  The 
former  made,  in  addition  to  the  circular, 
a  vertical  incision  about  an  inch  and  a  half 
in  length,  corresponding  to  the  crest  of  the 
tibia,  and  dissected  back  the  skin-flaps  right 
and  left.  Syme,  with  the  same  object,  made 
two  lunated  incisions,  one  anterior  and  the 
other  posterior ;  but,  at  the  ‘  place  of  elec¬ 
tion  ’  and  immediately  above  it,  the  circular 
method  can  be  carried  out  without  these 
modifications. 

In  the  lower  third  some  authorities 
consider  Teale’s  rectangular  flay  opera¬ 
tion  to  be  indicated ;  but  having  regard  to 
the  thinness  of  the  anterior  flap,  there 
is,  in  the  writer’s  opinion,  a  danger  of 
sloughing,  although,  doubtless,  the  risk  is 


diminished  by  taking  care  to  include  the 
anterior  tibial  artery  in  the  flap.  To 
avoid  wounding  this  vessel,  it  is  re¬ 
commended  that  the  handle  of  the  scalpel 
should  be  used  in  raising  the  vessels  from 
the  interosseous  membrane ;  and,  in  oper¬ 
ating  high  up  in  the  leg,  the  surgeon  must 
be  careful  not  to  cut  the  origin  of  the 
anterior  tibial  artery  when  dissecting  the 
short  flap.  Half  the  circumference  of  the 
limb  at  the  point  where  the  bone  is  divided 
will  be  the  length  and  the  breadth  of  the 
anterior  flap ;  the  breadth  of  the  pos¬ 
terior  flap  will  be  the  same  as  that  of  the 
anterior,  and  its  length  one -fourth  of  that 
flap.  Having  divided  the  integumentary 
structures  at  the  outset,  to  allow  for  con¬ 
traction,  the  deeper  incisions  are  made,  fol¬ 
lowing  closely  the  line  of  the  contracted 
integument,  and  the  danger  of  muscular 
protrusion  is  in  this  way  avoided.  To  ob¬ 
viate  the  risk  already  mentioned — namely 
of  sloughing  — care  must  be  observed  in 
dissecting  up  the  anterior  flap  to  include 
the  anterior  tibial  artery.  The  posterior 
flap  is  formed  by  a  circular  sweep  of  the 
knife,  and  is  dissected  back  to  a  point  cor¬ 
responding  to  the  situation  of  the  osseous 
section.  The  rest  of  the  operation  is  per¬ 
formed  as  already  described.  The  inferior 
angles  of  both  flaps  should  first  be  united, 
and  then  their  remaining  edges  brought  into 
accurate  apposition  with  numerous  points 
of  interrupted  suture.  The  advantages  of 
this  method  are  that  the  cicatrix  is  drawn 
well  behind  the  point  of  pressure,  the 
wound  is  dependent,  so  that  in  the  event 
of  matter  forming,  it  gravitates  through  it ; 
the  principal  vessels  and  nerves  in  the  pos¬ 
terior  flap  are  removed  from  pressure,  the 
flap  affords  ample  covering  for  the  bones, 
and  the  risk  of  conical  or  sugar-loaf  stump 
is  greatly  diminished. 

The  other  flay  operations  are  done  at 
the  place  of  election  and  at  the  middle  third. 
For  amputation  at  the  middle  of  the  leg 
Hey’s  method,  which  has  not,  in  the  writer’s 
opinion,  received  sufficient  recognition,  is, 
of  the  ‘  flap  ’  methods,  decidedly  the  best. 
It  consists  in  obtaining  a  short  but  broad 
anterior  flap  and  a  long  posterior  one. 
The  circumference  of  the  limb  being  taken, 
two -thirds  of  it  will  be  the  breadth,  and 
one  inch  the  length  of  the  anterior  flap, 
while  one -third  will  be  the  breadth  and 
one -third  the  length  of  the  posterior.  Hey 
divided  the  posterior  flap  by  transfixion  with 
a  catlin  seven  inches  in  length,  and  sepa¬ 
rated  the  integuments  in  the  anterior  part 
of  the  limb  along  the  course  of  the  circular 
incision.  In  this  procedure,  the  desirability 
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of  dividing  the  interosseous  structures  at 
least  half  an  inch  below  the  point  of  sec¬ 
tion  of  the  bone,  so  that  the  arteries  may 
not  retract  beyond  reach,  should  not  be  for¬ 
gotten. 

Liston’s  operation  is  done  at  the  place 
of  election,  and  consists  in  a  short  anterior 
and  a  long  posterior  flap  taken  from  the 
calf  of  the  leg.  Having  determined  the 
position  of  the  fibula,  to  avoid  the  danger 
of  passing  the  knife  between  the  bones,  the 
surgeon,  standing  to  the  right  of  the  limb, 
which  is  elevated  by  an  assistant,  places 
his  left  index  finger  on  the  inner  edge  of 
the  tibia  and  his  thumb  on  the  posterior 
edge  of  the  fibula.  Then,  taking  a  long 
catlin  and  placing  its  heel  immediately  in 
front  of  the  index  finger,  he  makes  a  semi¬ 
lunar  sweep  across  the  front  of  the  leg 
between  the  selected  points — namely,  the 
inner  edge  of  the  tibia  and  the  posterior 
margin  of  the  fibula — penetrating  the 
posterior  tissues  of  the  leg,  and  transfixing 
it  close  behind  the  fibula,  and  cutting  from 
behind  forwards  a  posterior  flap  somewhat 
longer  than  the  anterior.  The  anterior 
flap,  consisting  mainly  of  integument  and 
fat,  is  dissected  back,  and,  the  interosseous 
structures  being  divided,  the  saw  is  applied 
to  the  tibia.  When  the  bone  has  been 
sawn  to  at  least  half  its  thickness,  the 
handle  of  the  saw  should  be  depressed,  to 
bring  the  instrument  into  contact  with  the 
fibula,  and  then  both  bones  are  simultane¬ 
ously  divided.  The  sharp  projecting  angle 
of  the  tibia  is  removed  either  by  a  small 
oblique  section  with  the  saw,  or  by  dividing 
it  with  a  pair  of  bone-forceps.  The  tibial, 
peroneal,  interosseous,  and  muscular  arte¬ 
ries  having  been  secured,  the  edges  of 
the  flap  are  brought  together  by  numerous 
points  of  interrupted  suture  and  the  wound 
is  dressed  antiseptically. 

In  estimating  the  comparative  value  of 
the  various  methods  of  amputation  of  the  leg 
in  each  of  the  three  situations  already  indi¬ 
cated — viz.  the  lower,  middle,  and  upper  third 
— the  writer  is  disposed  to  consider  that  in 
the  first  the  ‘  circular,’  or  the  modifications 
of  it  which  have  been  mentioned,  notably 
that  of  Prof.  Syme,  will  be  found  most 
suitable  ;  in  the  second,  the  antero-poste- 
rior  flap  methods  of  Teale  or  that  of  Hey 
must  be  considered  preferable ;  and  in  the 
last  situation,  or  upper  third,  the  amputa¬ 
tion  by  short  anterior  and  long  posterior 
flaps — Liston’s  or  Skey’s  modification  of  it, 
which  consists  in  diminishing  the  thick- 
ness  of  the  posterior  flap  by  not  including 
the  tissues  in  their  entirety  in  it — will  give 
the  best  results.  William  Stokes. 


LEG,  Diagnosis  of  Affections  of  the. 
See  Thigh  and  Leg,  Diagnosis  of  Affec¬ 
tions  of. 

LEG,  Fractures  of  the,  include  fractures 
of  the  two  bones  together  or  of  either  the 
tibia  or  the  fibula  alone.  Of  these  injuries 
fracture  of  both  bones  is  the  most  frequent, 
while  fracture  of  the  fibula  is  more  frequent 
than  fracture  of  the  tibia ;  the  relative 
numbers  stated  approximately  being  of 
both  bones  eight,  of  the  fibula  alone  five, 
of  the  tibia  alone  three.  Probably,  in  many 
cases  regarded  as  fracture  of  the  tibia  only, 
undetected  fracture  of  the  fibula  has  also 
been  present.  In  infancy  fracture  of  the 
leg  is  very  rare,  while  fracture  of  the  thigh 
is  of  comparatively  frequent  occurrence. 
The  explanation  probably  is  that  young 
children,  who  have  learnt  to  walk  only  im¬ 
perfectly,  fall  with  the  limbs  drawn  up  so 
that  the  force  comes  chiefly  on  the  femur 
rather  than  on  the  bones  of  the  leg. 

Fracture  of  the  Tibia  most  commonly 
occurs  in  the  lower  third,  where  the  bone 
is  smallest.  The  injury  is  often  caused  by 
indirect  violence,  such  as  a  fall  on  the  feet, 
or  a  sudden  wrench  of  the  leg  when  the 
foot  is  fixed ;  or  it  may  be  produced  by 
direct  violence — a  kick,  a  blow,  the  passage 
of  a  wheel,  &c.,  in  which  case  any  part  of 
the  shaft,  even  its  more  massive  upper  end, 
may  be  broken.  The  fracture  is  generally 
oblique ;  most  frequently  perhaps  from 
above  downwards  and  from  without  in¬ 
wards.  It  may,  however,  take  any  other 
direction.  When  due  to  direct  violence  it 
is  often  transverse.  Sometimes,  the  bone  is 
extensively  split  in  a  longitudinal  direction, 
the  fracture  extending  into  either  the  knee 
or  the  ankle-joint.  Owing  to  the  fact  that 
the  bone  lies  so  close  beneath  the  surface, 
and  that  the  break  is  oblique,  so  that  the 
upper  fragment  presents  a  sharp  end,  the 
fracture  is  frequently  either  compound  at 
the  time,  or  is  rendered  so  by  subsequent 
movement.  Great  care  should  be  used  to 
avoid  this  occurrence  during  the  lifting  or 
undressing  of  the  patient.  In  falls  upon  the 
heel,  from  a  height  of  even  not  more  than 
two  or  three  feet,  the  tibia  is  sometimes 
much  comminuted  and  the  ankle-joint  ex¬ 
tensively  involved ;  in  other  instances,  al¬ 
though  the  fibula  remains  entire,  there  is 
great  deformity  from  displacement  of  the 
foot. 

Diagnosis. — Fracture  of  the  tibia  gene¬ 
rally  declares  itself  by  displacement,  irre¬ 
gularity  of  the  outline  of  the  bone,  shorten¬ 
ing,  mobility  of  the  fragments,  and  crepitus. 
In  children,  and  in  cases  in  which  the 
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fracture  is  unattended  with  displacement, 
the  nature  of  the  injury  may  very  easily  be 
overlooked,  especially  as  the  patient  can 
sometimes  bear  considerable  weight  upon 
the  limb.  In  cases  of  doubt,  the  bone  should 
be  grasped  above  and  below  the  part  at 
which  it  is  painful  or  tender  on  firm  pres¬ 
sure,  and  attempts,  but  with  no  undue 
violence,  should  be  made  to  move  one 
part  on  another,  first  in  a  transverse 
and  then  in  an  antero-posterior  direction, 
when,  if  there  is  fracture,  yielding  and 
crepitus  will  be  detected.  The  knee-joint 
may  be  involved  either  by  longitudinal 
splitting  of  the  shaft,  or  by  separation  of 
one  of  the  tuberosities.  A  mere  fissure  of 
the  bone  will  probably  escape  notice  ;  but 
fracture  through  the  tuberosities  will  be 
indicated  by  widening  of  the  head  of  the 
bone,  irregularity,  and  crepitus.  The  joint, 
in  either  case,  becomes  distended  with  blood 
and  serous  effusion,  and  acute  synovitis  is 
often  present.  After  this  injury,  movement 
of  the  joint  may  be  more  or  less  impaired, 
especially  where  the  fragments  cannot  be 
accurately  adjusted ;  or  when  acute  syno¬ 
vitis  with  much  plastic  effusion  has 
occurred. 

Treatment  is  the  same  as  that  pre¬ 
scribed  below  for  fracture  of  both  Tibia  and 
Fibula.  When  the  knee-joint  is  involved, 
synovitis  must  be  controlled  by  the  use  of 
ice  or  cold  lotions,  and  by  the  maintenance 
of  complete  rest ;  it  usually  soon  subsides. 
If  distension  is  extreme  the  joint  may  be 
aspirated ;  but  this  proceeding  is  not  with¬ 
out  risk,  and  as  a  rule  had  better  not  be 
resorted  to. 

Fibula. — This  bone  may  be  fractured  in 
any  part  of  its  length,  but  the  great  majority 
of  the  cases  involve  the  inferior  third  of 
the  shaft,  within  four  or  five  inches  of  the 
tip  of  the  malleolus.  The  injury  may  re¬ 
sult  from  direct  violence,  but  it  is  much 
more  commonly  produced  by  falls  in  which 
the  foot  is  twisted  upon  the  leg,  sometimes 
with  inversion,  but  more  often  with  ever¬ 
sion. 

Fractures  of  the  shaft  may  take  any 
direction,  and  may  be  multiple  or  com¬ 
minuted  ;  they  are  rarely  compound.  Frac¬ 
ture  through  the  malleolus,  due  to  sudden 
inversion  of  the  foot,  is  generally  trans¬ 
verse.  In  Pott’s  fracture,  the  fibula  is 
broken  from  two  to  five  inches  above 
its  lower  end,  the  foot  is  dislocated  out¬ 
wards,  and  either  the  internal  malleolus  is 
wholly  or  in  part  torn  off,  or  the  internal 
lateral  ligament  is  ruptured.  When  the 
fibula  alone  is  broken,  displacement  of  the 
fragments  is  usually  slight.  Cases  are  on 


record  in  which,  either  by  direct  violence  or 
by  the  action  of  the  biceps,  the  head  of  the 
fibula  has  been  detached  and  the  peroneal 
nerve  injured,  so  that  the  anterior  muscles 
of  the  limb  below  have  remained  paralysed. 

Diagnosis. — The  detection  of  fracture 
of  the  fibula  is  often  very  difficult,  espe¬ 
cially  in  a  stout  limb,  and  no  doubt  many 
cases  are  regarded  as  merely  severe  sprains. 
The  best  method  of  examination  is  to  make 
firm  pressure  with  the  tips  of  the  fingers 
along  the  course  of  the  bone,  when  sharp 
pain  will  be  produced  as  the  site  of  the 
fracture  is  reached ;  and  at  the  same  time 
crepitus  or  a  sharp  click  may  perhaps  be 
noticed.  Or,  when  the  fingers  are  placed  on 
the  lower  end  of  the  bone,  an  inch  or  two 
above  the  malleolus,  and  firm  pressure  is 
made  upon  the  shaft  higher  up,  if  the  bone 
is  entire  it  may  be  felt  to  yield  and  recoil 
like  a  spring,  while,  if  fracture  is  present, 
this  transmitted  movement  and  elastic  re¬ 
coil  will  not  be  observed. 

Treatment. — When  there  is  no  dis¬ 
placement,  the  limb  may  be  kept  at  rest  on 
a  pillow  and  be  covered  wdth  cold  lotion  till 
swelling  has  subsided,  and  may  then  be  en¬ 
closed  in  a  fight  case  of  plaster  of  Paris  or 
in  carefully  moulded  leather  or  other  splints. 
At  the  end  of  a  month  the  apparatus  may 
be  removed,  and  the  patient  may  begin  to 
use  the  limb. 

In  Pott’s  fracture,  or  whenever  there 
has  been  marked  deformity  at  the  time  of 
the  injury,  great  care  must  be  taken  to 
correct  the  displacement,  and  the  limb 
should  be  placed  in  the  apparatus  recom¬ 
mended  for  fracture  of  both  bones ;  or 
Dupuytren’s  inside  splint  may  be  employed. 
At  the  end  of  a  month  a  plaster  case  may 
be  applied,  so  that  the  patient  may  be  on 
crutches,  but  he  should  not  bear  on  the 
limb  for  another  fortnight  of  three  weeks. 
If  weight  is  thrown  upon  the  part  earlier 
than  the  sixth  or  seventh  week,  the  torn 
structures  on  the  inside  of  the  foot  are  apt 
to  yield,  so  that  aggravated  valgus,  very 
difficult  to  correct,  is  gradually  developed. 
Another  method  of  treatment  is  that  by  the 
immediate  application  of  plaster  of  Paris. 

Tibia  and  Fibula. — Fracture  of  both 
bones  is  produced,  in  almost  equal  pro¬ 
portions,  by  direct  violence,  as  by  a  kick 
or  the  passage  of  a  heavy  wheel,  and  in¬ 
directly,  as  in  jumps  from  a  height,  or  by 
falls  in  which  the  leg  is  suddenly  bent. 
Sometimes  a  fracture,  which  may  be  ex¬ 
tensively  comminuted,  is  produced  merely 
by  a  slip  off  a  step  not  more  than  a  foot 
from  the  ground,  or  even  off  the  kerb-stone. 
Fracture  of  both  bones  is  most  common 
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at  about  the  junction  of  the  middle  and  the 
inferior  thirds  of  the  leg,  where  the  tibia  is 
smallest.  It  is  rare  and  generally  produced 
only  by  great  direct  violence,  in  the  upper 
third,  where  the  tibia  is  large  and  massive. 
In  a  few  instances,  fracture  seems  to  have 
resulted  from  muscular  action.  The  two 
bones  may  be  broken  at  the  same  spot,  but 
more  commonly  the  fibula  gives  way  at  a 
higher  level  than  the  tibia.  The  fracture,, 
though  usually  single,  may  be  multiple  or 
comminuted.  Instances  have  been  recorded, 
in  which  the  tibia  has  been  reduced  to  four 
distinct  pieces  by  three  lines  of  fracture. 
The  fracture  may  extend  either  into  the 
ankle  or,  more  rarely,  into  the  knee-joint. 
This  complication  is  alluded  to  under  Tibia. 
The  direction  of  the  fracture  of  the  tibia, 
though  sometimes  transverse,  is  generally 
oblique  from  above  downwards,  and  either 
inwards  or  with  an  inclination  forwards  ;  so 
that,  even  where  the  injury  is  not  at  first 
compound,  the  sharp  end  of  the  upper  frag¬ 
ment  is  very  apt  to  be  driven  through  the 
skin  during  the  subsequent  movement  and 
transference  of  the  patient  to  bed — an  occur¬ 
rence  which  should  be  very  carefully  guarded 
against.  The  relative  position  of  the  frag¬ 
ments  varies  ;  but  along  with  displacement 
of  the  lower  fragment  upwards,  and  gene¬ 
rally  outwards  behind  the  upper,  there  is 
often  also  rotation  of  the  lower  fragment 
outwards  by  the  weight  of  the  foot. 

A  V-shaped  or  spiral  fracture  has  been 
described  by  M.  Gosselin.  It  is  produced 
by  rotation  of  the  leg  when  the  foot  is 
fixed,  so  that  the  bones  are  subject  to  a 
violent  twist  or  torsion  movement.  In 
this  injury,  the  main  fracture  is  in  the 
shape  of  a  V  with  its  apex  pointing  down¬ 
wards  ;  while,  from  the  receding  angle  pre¬ 
sented  by  the  lower  fragment,  another  line 
of  fracture  passes  in  a  spiral  direction  down¬ 
wards  into  the  ankle-joint,  and,  after  tra¬ 
versing  the  articular  surface  of  the  tibia, 
ascends  along  the  posterior  aspect  of  the 
bone,  so  as  to  detach  a  considerable  frag¬ 
ment  from  the  lower  part  of  the  shaft. 
This  spiral  fracture  is  believed  by  Gosselin 
to  be  due  to  the  wedge -like  action  of  the 
upper  upon  the  lower  fragment,  at  the  mo¬ 
ment  the  bone  is  undergoing  rotation.  The 
injury  deserves  attention,  not  only  because 
the  ankle  is  involved,  so  that  more  or  less 
stiffness  of  the  joint  may  result,  but  because 
the  extensive  laceration  of  the  medullary 
tissue  which  occurs  may  be  followed,  es¬ 
pecially  when  the  fracture  is  compound,  by 
osteo-myelitis.  This  fracture  is  difficult  of 
recognition,  but  the  V-shaped  outline  of  the 
fragments  may  suggest  its  presence,  while 


careful  examination  shows  that  the  ankle- 
joint  is  the  seat  of  effusion,  and  the  splin¬ 
tering  of  the  lower  end  of  the  tibia  may 
sometimes  be  made  out. 

Treatment. — This  is  best  conducted  by 
means  of  {a)  a  well-padded,  iron,  back  splint 
extending  three  or  four  inches  above  the 
knee,  curved  to  fit  the  limb,  furnished  with  a 
rectangular  foot-piece  and  with  lateral  bars, 
for  swinging  the  leg,  and  having  an  oval 
aperture  at  the  lower  end  so  that  the  heel 
may  be  free  from  pressure  ;  and  ( b )  straight, 
side-splints.  After  the  fragments  have  been 
adjusted,  all  shortening  having  been  re¬ 
moved  by  extension,  and  care  taken  to  place 
the  ball  of  the  great  toe  in  a  line  with  the 
inner  edge  of  the  patella,  the  foot  is  securely 
fastened  to  the  foot-piece  by  wide  strips  of 
plaster  and  a  bandage,  a  thin  layer  of  cot¬ 
ton  wool  being  used  to  protect  the  skin. 
Extension  being  continued,  wide  bands  of 
strapping  are  placed  spirally  round  the 
limb  and  splint  above  the  level  of  the 
fracture,  and  covered  with  a  bandage  which 
should  not  be  put  on  tightly.  The  side* 
splints  are  now  applied  to  the  inner  and 
outer  aspects  of  the  leg  from  the  sole  to 
a  little  above  the  knee,  and  fastened  with 
webbing  straps  and  buckles ;  they  should  be  a 
little  deeper  than  the  antero -posterior  diame¬ 
ter  of  the  limb,  so  as  to  project  slightly  be¬ 
yond  the  anterior  aspect  of  the  tibia,  in  order 
that  the  webbing  straps  may  stand  clear  of 
and  not  constrict  the  leg.  The  limb  is  then 
swung  beneath  a  cradle,  which  should  be 
large  enough  to  prevent  pressure  of  the 
bedclothes  on  the  foot.  This  method  is  so 
comfortable,  that  it  is  advisable  to  use  it 
even  in  the  simplest  cases  so  long  as  the 
patient  is  to  remain  in  bed  ;  while  in  com¬ 
plicated,  and  especially  in  compound,  frac¬ 
tures — in  the  latter  case  the  side-splints  are 
interrupted  opposite  the  injury— it  is  the 
best  with  which  the  writer  is  acquainted. 
The  swinging  of  the  limb  enables  the  patient 
to  change  his  position  in  bed  without  dis¬ 
turbing  the  fracture ;  all  pressure  over  the 
seat  of  injury  is  avoided,  and,  as  the  seat, 
of  fracture  is  left  uncovered,  the  position 
of  the  fragments  can  at  any  moment  be 
observed.  In  the  course  of  three  to  six 
weeks,  in  uncomplicated  fractures,  the  limb 
may  be  enclosed  in  the  ordinary  plaster  of 
Paris  bandage,  and  the  patient  allowed  to 
move  about  a  little  on  crutches. 

A  plan  that  was  formerly  much  in  favour, 
and  which  may  still  be  sometimes  used  with 
advantage  if  the  fragments  show  a  tendency 
to  displacement  when  the  leg  is  placed  in 
the  straight  position,  is  to  put  the  patient  on 
the  injured  side,  the  leg  being  flexed  on  the 
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thigh  to  relax  the  muscles  and  enclosed  in 
lateral  splints.  It  is  advisable  in  all  cases 
to  put  up  the  fracture  as  soon  as  possible  in 
order  to  arrest  muscular  spasm  and  relieve 
pain ;  while  the  support  to  the  tissues 
afforded  by  well-adapted  bandages  tends 
to  limit  effusion  and  swelling  in  the  parts 
around  the  fracture.  For  a  description  of 
Mr.  Croft’s  excellent  method,  see  Immovable 
Bandages.  The  difficulty  sometimes  met 
with  in  fracture  of  the  leg,  of  restoring  the 
fragments  to  place,  is  best  overcome  by 
placing  the  patient  under  an  anajsthetic  and 
making  extension  when  the  leg  is  bent  upon 
the  thigh.  Should  this  method  fail,  the  tendo 
Achilhs  may  be  divided — a  proceeding,  how¬ 
ever,  which  is  seldom  called  for. 

Compound  f  racture  is  more  commonly 
met  with  in  the  leg  than  in  any  other  part. 
The  injury  is  generally  the  result  of  direct 
violence,  though  it  is  sometimes  produced 
by  falls  upon  the  feet.  The  extent  of  the 
wound  varies  from  a  mere  puncture  of  the 
skin  by  one  of  the  fragments,  or  by  some 
sharp  body  entering  from  without,  to  a  wide 
rending  open  of  all  the  soft  parts  down  to 
the  bone.  In  severe  crushes,  the  amount  of 
destruction  of  the  soft  parts  is  often  out  of  all 
proportion  to  the  size  of  the  wound,  all  the 
muscles  being  reduced  to  a  pulp.  Sometimes 
the  skin  is  stripped  entirely  off;  in  other 
cases,  the  tibial  vessels  or  nerves  are  lace¬ 
rated,  or  the  injury  extends  into  the  ankle, 
or  more  rarely  into  the  knee-joint.  In 
compound  fractures  generally  both  bones 
are  broken,  though  the  tibia,  or  more  rarely 
the  fibula,  alone  may  be  involved. 

Treatment. — By  no  other  example  could 
the  improvements  recently  introduced  in 
the  treatment  of  wounds  be  more  clearly 
shown,  than  by  that  of  compound  fracture  of 
the  leg.  In  a  large  proportion  of  cases,  which 
would  formerly  have  been  treated  by  primary 
amputation,  surgeons  now  venture  on  an 
attempt  to  save  the  limb,  and  the  attempt 
is  fully  justified  by  the  rarity  with  which 
secondary  amputation  is  called  for.  Whether, 
in  any  case,  primary  amputation  should  be 
performed,  can  be  determined  only  when 
all  the  circumstances  that  present  them¬ 
selves  have  been  carefully  considered,  both 
singly  and  collectively.  The  following,  how¬ 
ever,  are  the  main  points :  If  the  tibia  is 
so  extensively  comminuted  that,  when  the 
pieces  which  were  entirely  separated  from 
the  periosteum  are  removed,  a  very,  consider¬ 
able  gap  exists  between  the  fragments,  the 
limb  would  be  useless,  even  if  the  soft  parts 
should  be  repaired.  Again,  if  both  the  tibial 
arteries  are  ruptured,  and  the  limb  is  pulse¬ 
less  and  cold,  its  condition  is  generally  hope¬ 


less.  But  it  must  not  be  forgotten  that, 
sometimes,  pulsation  is  arrested  by  pressure 
of  the  fragments  or  by  contusion  of  the 
internal  and  middle  coats  of  the  vessel ;  and 
therefore,  unless  bleeding  is  free,  the  mere 
loss  of  pulsation  should  not  lead  us  to  im¬ 
mediate  amputation.  Should  the  anterior 
tibial  be  found  ruptured,  while  the  posterior 
still  beats,  it  should  be  tied  ;  but  when  the 
posterior  is  bleeding  persistently  from  a 
wound  high  in  the  limb,  where  it  can  be 
reached  only  by  a  tedious  dissection,  ampu¬ 
tation  had  better  be  performed.  In  children, 
however,  haemorrhage  may,  as  a  rule,  be 
safely  dealt  with  by  a  well-applied  compress. 
If  either  of  the  chief  nerves  is  seen  to  be 
lacerated,  its  ends  should  be  joined  by 
suture.  When  the  muscles  are,  as  is  often 
the  case,  crushed  and  minced,  they  are  past 
restoration ;  but  their  mere  rupture,  or  the 
separation  of  adjacent  muscles  by  laceration 
of  their  sheaths,  may  be  repaired.  When 
the  skin  has  been  widely  stripped  off,  es¬ 
pecially  if  the  separation  extends  around 
the  whole  girth  of  the  leg,  amputation  is 
called  for.  The  condition  of  the  skin  should 
always  be  carefully  investigated.  Often, 
though  the  wound  itself  is  small,  the  in¬ 
teguments  will  be  found  to  be  separated 
over  a  considerable  area. 

In  practice,  the  various  injuries  just 
alluded  to  will  be  met  with  in  all  degrees 
and  in  all  varieties  of  combination.  They 
must  be  carefully  weighed ;  but  we  shall  be 
justified  in  trusting  largely  to  the  means 
we  now  possess  for  turning  the  balance  in 
the  direction  of  an  attempt  to  save  the 
limb.  Howard  Marsh. 

LEITER’S  TUBES  are  made  of  flexible 
metal,  with  a  fine  bore  through  which  hot 
or  cold  water  may  be  made  to  circulate. 
The  tubes  are  coiled  up  into  spirals  of 
various  shapes  and  sizes,  and  the  spirals 
are  loosely  connected  with  bands  which 
allow  of  their  being  moulded  to  flat,  hollow, 
or  concave  surfaces,  and  so  form  a  metal 
surface  which  will  rest  evenly  on  the  parts 
to  which  it  is  applied.  They  may  be  adapted 
evenly  to  the  head  in  the  form  of  a  cap,  to 
the  throat,  eye,  chest,  abdomen,  joints,  &c. 
One  end  of  the  tube  is  placed  in  a  vessel 
containing  water,  hot  or  cold  according  to 
the  requirements  of  the  case,  and  the  other 
dips  into  a  receiver  on  the  floor.  If  the 
supply  vessel  be  raised  and  a  little  suction 
be  applied  to  the  terminal  end  of  the  tube, 
the  water  will  be  made  to  circulate  through 
the  coil  and  will  continue  to  flow  by  syphon 
action.  Before  Leiter  introduced  metal 
tubes,  coils  of  india-rubber  tubing  had  been 
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introduced  by  Richardson  and  Thornton ;  but 
they  had  certain  disadvantages,  which  do 
not  apply  to  Leiter’s  tubes.  India-rubber 
is  a  bad  conductor  of  heat,  and  so  the  water 
used  had  to  be  iced  in  order  to  produce 
the  required  reduction  of  temperature  ;  the 
india-rubber  tubes  are  soft  and  unsuitable 
for  parts  on  which  the  patient  rests,  as  his 
weight  flattens  the  tubing  and  arrests  the 
circulation  of  the  water  through  it ;  india- 
rubber  has  a  disagreeable  smell.  Leiter’s 
tubes  are  free  from  all  these  objections. 
The  metal  is  a  good  conductor  of  heat,  and 
so  the  water  used  need  not,  and  in  fact 
should  not,  be  iced ;  it  does  not  collapse 
under  the  weight  of  the  body,  and  it  is  free 
from  smell.  The  tubes  may  be  used  for 
making  warm  applications  at  an  even  or 
gradually  increasing  or  decreasing  tem¬ 
perature,  and  Leiter  has  constructed  a 
warming  apparatus,  through  which  the 
water  is  made  to  flow  before  it  enters  the 
coils  of  tubing.  Bilton  Pollard. 

LEMBERT’S  SUTURE  is  employed 
in  closing  wounds  of  the  intestine.  In  such 
closure  it  is  essential  that  the  two  serous 
surfaces  about  the  wound  should  be  brought 
in  contact,  and  this  is  well  effected  by  this 
particular  suture.  The  needle  is  first  made 
to  pick  up  a  little  fold  of  peritoneum  at  a 
short  distance  (about  3  lines)  from  the 
edge  of  the  wound.  This  fold  would  not 
be  more  than  a  line  or  so  in  width,  being 
merely  of  sufficient  size  to  afford  a  hold  to 
the  thread.  In  picking  it  up,  the  needle  is 
passed  at  right  angles  to  the  long  axis  of 
the  wound.  A  similar  fold  is  now  picked 
up  at  a  corresponding  point  on  the  other 
side  of  the  wound,  and  when  the  thread 
has  been  drawn  through  the  two  folds, 
and  thus  carried  across  the  incision,  the 
knot  may  be  tied  in  the  ordinary  way. 
By  this  suture,  the  serous  surfaces  that  im¬ 
mediately  bound  the  margins  of  the  wound 
are  turned  in  towards  the  lumen  of  the 
gut,  and  are  brought  into  close  contact. 
The  needle  employed  should  be  curved  to 
the  extent  of  half  a  circle,  should  be  round 
on  section,  and  of  uniform  thickness  from 
the  eye  to  within  a  short  distance  of  the 
point.  It  must  be  held  in  a  needle-holder. 

Hagedorn’s  flat  intestinal  needle,  and 
his  ingenious  needle -holder,  are  very  well 
adapted  for  this  form  of  suture.  The  best 
material  for  the  ligature  is,  without  doubt, 
the  finest  size  of  ‘  Chinese  twist.’ 

Czerny-Lembert  Suture. — By  means 
of  this  suture  for  intestinal  wounds  much 
greater  security  is  afforded.  The  sutures 
are  applied  in  two  rows.  The  first  or  inner  I 


row  includes  the  mucous  membrane  only, 
and  is  applied  in  the  form  of  a  series  of 
simple  suture  points.  The  second  or  outer 
row  includes  the  peritoneum  only,  and  is 
applied  in  the  form  of  Lembert’s  suture. 
As,  in  wounds  of  the  bowel,  the  mucous  f 
membrane,  as  a  rule,  projects  conspicuously  i 
into  the  incision,  the  introduction  of  the 
first  row  of  sutures  is  easy.  It  is  almost 
needless  to  say  that  when  the  outer  series 
of  sutures  is  applied,  the  inner  set  is 
entirely  covered  in.  Frederick  Treves. 

LENS.  See  Crystalline  Lens. 

LENTIGO  ( Synon .  Ephelis,  Freckles). 
An  increase  of  the  normal  pigment  of  the 
epidermis  in  small  spots  varying  from  a 
pin’s-head  to  a  hemp-seed  or  more  in  size. 
Freckles  are  acquired  in  consequence 
of  hereditary  predisposition,  and  are  rare 
before  the  age  of  six  and  after  that  of  forty, 
disappearing  completely  in  old  age.  They 
occur  in  persons  of  both  sexes  equally,  and 
are  met  with  chiefly,  but  not  exclusively,  in 
persons  of  fair  complexion,  especially  those 
who  have  red  hair.  They  appear  chiefly 
on  the  face  and  backs  of  the  hands,  and  are 
most  strongly  marked  during  the  summer 
and  after  exposure  to  the  sun ;  that  they 
are  not  actually  caused  by  the  sun,  however, 
is  shown  by  their  occurrence  on  parts  of  the 
body  which  are  covered  by  clothing,  as  the 
buttocks,  genitals,  and  abdomen.  During 
the  winter  they  become  much  less  marked, 
but  do  not  disappear  completely.  They  con¬ 
sist  of  a  circumscribed  hypertrophy  of  the 
normal  epidermic  pigment.  They  are  seen 
as  rounded,  oval,  or  irregularly  polygonal 
spots,  neither  prominent  nor  depressed,  of 
a  dull  yellow  to  orange  or  brownish  tint. 
The  larger  spots  (lentigo)  have  usually  a 
rounded  outline,  while  the  smaller  ones 
(ephelis)  are  more  or  less  angular. 

Freckles  do  not  usually  call  for  treat¬ 
ment  ;  but,  where  they  are  so  copious  as  to 
cause  disfigurement  to  any  serious  extent, 
a  weak  lotion  of  corrosive  sublimate  may 
be  recommended.  John  Cavafy.  „ 

LEONTIASIS  OSSEA  is  a  name 
given  to  a  form  of  hyperostosis  affecting  the 
facial  bones.  The  disease  frequently  com¬ 
mences  in  early  life,  and  gradually  en¬ 
croaches  upon  the  cavities  of  the  skull  and 
face,  producing  the  most  hideous  deformity. 

It  only  very  slowly  causes  the  death  of  the 
victim,  if  by  pressure  it  should  interfere 
with  any  vital  function.  The  osseous 
masses  that  are  slowly  developed  about  the 
superior  maxillae  and  orbits  are  formed  of 
exceedingly  hard  compact  bone,  and  are 
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very  irregular  and  nodular.  They  thus 
differ  from  osteoporosis,  which  has  a  more 
uniform  outline  and  is  composed  of  finely 
reticulated  porous  bone.  They  seem  to  be 
more  of  the  nature  of  exostoses.  In  addi¬ 
tion  to  this  fact,  the  osteoporotic  condition 
which  is  so  well  displayed  in  ostitis  de¬ 
formans  does  not,  so  far  as  we  are  at 
present  able  to  judge  from  the  records  of 
cases,  affect  the  bones  of  the  face,  but  is  en¬ 
tirely  confined  to  the  calvaria  if  the  head 
shows  any  evidence  of  the  disease.  See 
Jaws,  Diseases  of  the.  H.  H.  Clutton. 

LEPRA.  See  Elephantiasis  Gile- 
corum. 

LEPROSY.  See  Elephantiasis  Gr^e- 
corum. 

LEUCASMUS.  See  Leucoderma. 

LEUCODERMA  ( Synon .  Leucasmus, 
Leucopathia  acquisita,  Vitiligo).' — An  affec¬ 
tion  of  the  skin  characterised  by  the  appear¬ 
ance  of  white  or  nearly  white  patches,  more 
or  less  symmetrically  disposed,  and  due  to 
loss  of  the  normal  epidermic  pigment.  The 
skin,  in  the  immediate  neighbourhood  of 
the  white  patches,  is  usually  pigmented  in 
excess. 

The  causes  of  the  affection  are  obscure ; 
it  is  commonest  in  negroes  and  dark  races 
generally,  but  not  very  infrequent  in  Euro¬ 
peans  ;  it  occurs  in  both  sexes,  perhaps 
most  frequently  in  females,  and  chiefly 
between  the  ages  of  ten  and  thirty,  though 
earlier  and  later  instances  are  occasionally 
met  with.  A  certain  number  of  cases  have 
been  observed  to  follow  acute  febrile  diseases 
(ague,  typhoid  fever,  scarlatina) ;  in  others, 
pruritus,  neuralgia,  and  various  nervous 
affections  and  injuries  have  preceded  the 
pigmentary  change,  which  is  most  probably 
directly  dependent  on  the  nervous  system, 
in  some  hitherto  unexplained  manner. 

Pathological  examination  shows  no 
other  abnormality  than  deficiency  or  ab¬ 
sence  of  the  normal  epidermic  pigment  in 
the  white  patches,  and  excess  in  the  sur¬ 
rounding  dark  skin  ;  there  is,  therefore,  a 
simultaneous  atrophy  and  hypertrophy  of 
pigment ;  in  some  cases  the  hypertrophy  is 
generally  diffused,  and  precedes  the  atrophy 
by  a  considerable  interval — that  is,  a  diffused 
chloasma  may  gradually  develop  into  leu¬ 
coderma. 

The  symptoms  of  leucoderma  are  en¬ 
tirely  limited  to  the  appearance  of  white 
rounded  or  oval  spots,  neither  raised  nor 
depressed,  having  a  convex  border,  and  sur¬ 
rounded  by  a  zone  of  liyperpigmented  skin  ; 


they  grow  slowly,  and  by  their  coalescence 
give  rise  to  large  gyrate  and  irregular  figures, 
the  liyperpigmented  skin  being  thus  con¬ 
stantly  invaded  by  the  leucodermic  patches, 
which  ultimately  predominate.  The  pro¬ 
cess  may  attack  any  part  of  the  skin,  but 
is  usually  most  strongly  marked  over  the 
trunk,  especially  the  loins  and  abdomen, 
and  the  arms  and  thighs  ;  the  forearms  and 
hands,  legs  and  feet,  and  the  face  are  com¬ 
monly  affected  in  a  lesser  degree.  When 
the  scalp  is  attacked,  the  hair  of  the  affected 
part  becomes  white,  and  the  same  loss  of 
pigment  is  found,  as  a  rule,  on  hairy  leuco¬ 
dermic  parts  of  the  skin  (genitals,  axilla)  ; 
but  occasionally  the  hair  retains  its  colour. 
Sensation  and  secretion  are  perfectly  nor¬ 
mal.  The  process  is  very  chronic,  often 
lasting  the  whole  of  life ;  spontaneous  im¬ 
provement  has  been  rarely  noticed. 

Diagnosis  is  not  difficult.  From  true 
leprosy  it  may  be  distinguished  by  the 
history,  the  absence  of  anaesthesia  and  of 
other  signs  of  leprosy,  and  by  the  sharp 
outline  of  the  patches  and  normal  texture 
of  the  skin  ;  what  is  called  ‘  white  leprosy  ’ 
in  India  is,  doubtless,  only  severe  leuco¬ 
derma.  Morphcea  is  followed  by  loss  of 
pigment,  but  the  affected  parts  are  also 
generally  atrophied  and  scar-like,  and  hence 
depressed  beneath  the  level  of  the  surround¬ 
ing  skin.  From  chloasma,  leucoderma  may 
be  distinguished  by  the  concave  borders  of 
the  pigmented  parts ;  they  are  convex  in 
circumscribed  chloasma. 

Treatment  is  unsatisfactory.  No  internal 
remedy  is  of  use,  although  arsenic  has  been 
suggested ;  locally,  all  that  can  be  done  is 
to  promote  removal  of  excess  of  pigment  by 
weak  lotions  of  corrosive  sublimate,  if  this 
should  be  thought  worth  while.  Any  irrita¬ 
tion  of  the  white  patches,  as  by  mustard 
for  example,  may  be  followed  by  a  return 
of  pigmentation,  but  this  is  temporary  and 
irregular,  and  does  not  influence  the  process 
in  the  least.  John  Cavafy. 

LEUCOMA.  See  Cornea,  Ulcera¬ 
tion  of  the. 

LEVIS’  APPARATUS  for  the  reduc¬ 
tion  of  dislocations  of  the  fingers  or  thumb 
consists  of  a  strip  of  wood,  about  ten  inches 
long  and  one  inch  wide,  which  is  perforated 
towards  one  extremity  by  six  or  eight  holes 
arranged  in  two  parallel  series,  and  at  the 
other  is  abruptly  narrowed,  so  as  to  form 
a  projecting  peg  around  which  the  tapes 
completing  the  apparatus  may  be  secured. 
The  tapes,  two  in  number,  are  passed 
through  the  holes  at  the  end  of  the  piece 


926 


Levis’  Apparatus 


of  wood  in  such  a  way  that  a  loop  arches 
across  between  a  pair  of  holes.  One  loop 
should  always  project  from  the  first  pair, 
and  the  next  may  project  from  the  second, 
third,  or  fourth  pair  of  holes,  according 
to  the  length  of  the  digit  for  which  the 
apparatus  is  required.  To  use  it,  the  dis¬ 
located  finger  is  placed  on  the  splint  and 
beneath  the  loops  of  tape ;  the  loops  are 
then  tightened,  and  the  ends  of  the  tape 
carried  along  the  under  surface  of  the 
handle  of  the  splint  and  firmly  secured 
to  the  projecting  peg.  The  advantages 
of  this  apparatus  are  that  the  finger  is 
securely  and  rigidly  fixed  to  a  handle,  by 
which  extension  and  leverage  can  be  brought 
to  bear  directly  on  the  dislocated  joint. 

Bilton  Pollard. 

LICE.  See  Pediculi. 

LICHEN.— There  are  five  distinct  dis¬ 
eases  of  the  skin  to  which  the  name  lichen 
is  applied,  but  it  cannot  be  said  that  these 
diseases  form  a  satisfactory  group,  or  that 
they  have  any  close  relationship  to  each 
other.  They  are — (1)  lichen  planus  or  ruber ; 
(2)  lichen  circinatus ;  (3)  lichen  urticatus ; 
(4)  lichen  scrofulosus  ;  (5)  lichen  pilaris. 

Lichen  Planus  or  Buber. — Defini¬ 
tion. — An  inflammatory  disease  of  the  skin 
characterised  by  an  eruption  of  large,  flat, 
shining  papules  of  a  purplish-red  colour, 
which  have  a  tendency  to  unite  and  form 
raised  and  scaly  patches.  The  disease  is 
attended  with  much  itching  and  pigmenta¬ 
tion,  and  with  more  or  less  constitutional 
disturbance. 

Symptoms  and  Pathology. — A  well- 
marked  example  of  lichen  planus  has  very 
characteristic  features ;  some  varieties  of 
the  disease  are,  however,  met  with  in  which 
these  typical  characters  are  wanting.  The 
most  important  of  these  varieties  has  been 
called  lichen  ruber  acuminatus,  because 
the  flat  top  of  the  papule  is  absent.  In  a 
typical  example  of  lichen  planus,  the  papules 
are  considerably  raised  above  the  skin,  and 
vary  in  size  from  a  pin’s  head  to  a  split  pea  ; 
they  are  often  quadrangular  or  polygonal 
in  form ;  this  is,  however,  by  no  means  a 
constant  feature,  for  in  many  instances 
they  are  well  rounded.  In  the  centre  of 
each  well-formed  papule  there  is  a  slight 
depression  or  umbilication,  which  in  some 
of  the  larger  papules  becomes  a  crater-like 
excavation,  giving  to  the  eruption  a  very 
peculiar  and  characteristic  appearance. 
With  the  exception  of  the  central  depression, 
which  is  not  always  present,  the  surface  of 
the  papule  is  flat  and  glistening  until  a 


late  stage  of  the  disease,  when  the  shining 
appearance  is  generally  lost.  The  colour 
of  the  papules  is  a  dull  or  purplish  red, 
often  standing  out  in  marked  contrast  to 
the  white  skin  around.  In  many  instances 
the  papules  remain  discrete  throughout, 
but,  in  not  a  few  cases,  they  coalesce  so  as 
to  form  raised  and  scaly  patches  closely  re¬ 
sembling  psoriasis.  In  very  severe  cases 
of  this  kind,  nearly  the  whole  body  may 
be  covered  with  raised  scaly  patches,  and 
thus  many  of  the  distinctive  features  of  the 
disease  may  be  lost.  Severe  cases  of  this 
kind  were  first  described  by  Hebra,  and 
named  by  him  lichen  ruber  ;  they  dif¬ 
fer  from  cases  of  lichen  planus  only  in  the 
greater  extent  of  skin  involved  in  the  dis¬ 
ease.  Lichen  planus  is  usually  distributed 
symmetrically  and  most  commonly  on  the 
flexor  sides  of  the  forearms,  especially  at 
the  wrists ;  it  is,  however,  seldom  confined 
to  that  region.  The  course  of  the  disease 
is  most  tedious,  so  much  so  that  Hebra 
described  the  severer  forms  of  the  malady 
as  incurable.  The  itching  is  usually  very 
great,  especially  when  the  papules  first 
appear ;  as  the  eruption  fades  it  leaves 
behind  dark  pigmented  stains,  which  often 
last  long  after  the  original  papules  have 
disappeared.  On  the  whole  it  may  be  said 
that,  with  the  exception  of  some  forms  of 
syphilis,  lichen  planus  produces  more  pig¬ 
mentation  than  any  other  disease  of  the 
skin.  In  severe  types  of  the  disease  the 
constitutional  disturbance  is  great,  in  which 
respect  it  presents  a  marked  contrast  to 
psoriasis. 

Etiology. — The  causes  of  lichen  planus 
are  quite  unknown.  It  is  very  rare  in 
young  children,  and  is  equally  common  in 
males  and  females.  It  is  true  that  some 
observers  have  thought  it  more  common  in 
men,  and  others  in  women  ;  the  explana¬ 
tion  of  this  is  that  they  have  not  drawn 
their  conclusions  from  a  sufficient  number 
of  cases.  The  disease  is  comparatively 
rare. 

Diagnosis. — There  are  only  two  diseases 
with  which  lichen  planus  can  be  confounded 
— viz.  dermato-syphilis  and  psoriasis.  In  its 
discrete  form  it  may  be  distinguished  from 
any  syphilitic  eruption — (1)  by  the  um- 
bilicated  form,  peculiar  colour,  and  arrange¬ 
ment  of  the  papules  ;  (2)  the  intense  itch¬ 
ing  ;  (3)  its  distribution  and  symmetry ; 
(4)  the  absence  of  any  symptoms  of 
syphilis ;  in  short,  the  only  point  in  which 
it  closely  resembles  a  sypliilide  is  in  the 
dark  pigmentation  produced.  In  the  con¬ 
fluent  form  it  certainly  bears  a  close  re¬ 
semblance  to  psoriasis  or  a  scaly  syphilitic 
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eruption ;  the  great  irritation  and  the  his¬ 
tory  serve  to  distinguish  it  from  the  latter 
disease,  while  the  out-lying  papules,  dark 
pigmentation,  distribution,  and  constitu¬ 
tional  disturbance  help  to  distinguish  it 
from  the  former. 

Treatment.  —  Of  internal  remedies, 
arsenic  and  perchloride  of  mercury  are  the 
only  two  which  have  any  distinct  or  definite 
value ;  of  local  remedies,  weak  alkaline 
baths  are  often  very  useful  in  relieving  the 
intense  itching.  The  baths  may  be  followed 
up  by  sponging  with  liquor  carbonis  deter - 
gens  lotion.  A  useful  lotion  of  this  kind  is 
$>  Liq.  carbonis  detergent,  f^ss.,  Glycerini, 
f^ss.,  Liq.  plumbi  subacetatis  dil.  Oj.  A 
nitrate  of  silver  lotion  (gr.  iij.  ad  fyj.)  often 
relieves  the  irritation  when  the  tar  lotions 
fail.  A  perchloride  of  mercury  lotion  is  also 
sometimes  useful  for  the  same  purpose. 

Lichen  Circinatus  is  a  fairly  wTell  de¬ 
fined  though  not  very  important  affection  of 
the  skin.  The  eruption  is  met  with  chiefly 
on  the  chest  and  back,  where  it  is  apt  to 
form  a  triangular  patch,  the  base  of  which 
is  directed  upwards  towards  the  shoulders 
and  the  apex  towards  the  lumbar  region. 
The  eruption  consists  of  minute  reddish 
papules,  some  of  which  are  discrete,  while 
others  are  arranged  in  small  rings  or  parts 
of  circles  ;  these  rings  spread  centrifugally, 
leaving  a  central  space  of  smooth  slightly 
pigmented  skin,  the  yellowish  pigmenta¬ 
tion  giving  the  disease  a  superficial  resem¬ 
blance  to  pityriasis  versicolor.  Although 
the  disease  is  most  common  on  the  chest 
and  back,  it  is  not  strictly  confined  to  those 
regions ;  it  is  attended  with  itching,  which 
is  not  usually  excessive.  It  is  easily  cured 
by  the  internal  administration  of  arsenic 
and  the  local  application  of  boracic  acid  or 
borax  lotion. 

Lichen  Urticatus  ( Synon .  Urticaria 
papulosa). — This  disease  has,  in  the  opinion 
of  the  writer,  more  marked  affinities  with 
urticaria  than  with  lichen ;  nevertheless, 
the  large  size  and  persistent  character  of 
the  papules  separate  it  very  distinctly  from 
ordinary  urticaria.  The  older  writers  de¬ 
scribe  it  as  a  mixed  eruption  of  urticaria 
and  lichen.  The  disease  is  met  with 
almost  entirely  in  children,  and  is  very 
obstinate,  usually  lasting  for  several  years, 
but  with  intervals  of  comparative  subsi¬ 
dence  ;  the  itching  and  irritation  are  very 
great,  especially  at  night,  and  this  is 
always  aggravated  by  the  scratching  of  the 
patient,  which  can  hardly  be  prevented. 
The  disease  is  common  amongst  the  poor, 
and  not  uncommon  amongst  the  well-to-do 
classes  in  England.  It  is  often  mistaken 


by  beginners  for  scabies,  for  the  reason 
that  in  both  the  superficial  characters  are 
greatly  due  to  scratching ;  for  the  same 
reason,  the  eruption  set  up  in  some  children 
by  pediculi  and  other  insects  may  be 
easily  mistaken  for  lichen  urticatus.  The 
difference,  however,  is  soon  evident,  for, 
when  the  insects  are  removed  the  eruption 
disappears,  and  in  this  respect  it  differs,  of 
course,  entirely  from  true  lichen  urticatus, 
which  is  one  of  the  most  obstinate  affec¬ 
tions  of  the  skin.  The  treatment  of  the 
disease  consists — (1)  in  the  removal  of  all 
local  causes  of  irritation,  such  as  flannel 
and  stimulating  soap  ;  (2)  in  carefully  regu¬ 
lating  the  diet,  which  should  be  of  a 
highly  nutritious  but  simple  kind ;  (3)  the 
administration  of  small  doses  of  arsenic 
with  alkalies  and  mild  purgatives ;  (4)  the 
local  application  of  lotions  and  powders  to 
relieve  the  itching. 

Lichen  Scrofulosus  cannot  be  re¬ 
garded  as  an  important  disease  of  the  skin. 
It  was  first  described  by  Hebra  as  almost 
exclusively  met  with  in  scrofulous  people  ; 
it  may,  however,  be  fairly  doubted  whether 
he  did  not  lay  too  much  stress  on  this 
feature  of  the  disease.  The  eruption  has 
the  following  characters :  (1)  the  papules 
are  of  a  very  pale  colour,  and  about  the 
size  of  small  pins’  heads ;  (2)  they  are 
arranged  in  patches  more  or  less  circular 
or  ringed ;  (3)  the  eruption  is  most  common 
on  the  trunk,  less  common  on  the  limbs ; 
(4)  it  is  unattended  with  itching,  and  this 
is  its  most  characteristic  feature  ;  (5)  it  is 
chiefly  met  with  in  children  and  young 
people ;  (6)  it  is  sometimes  followed  by 
slight  pigmentation  and  desquamation. 
The  absence  of  all  itching  and  irritation, 
and  the  pale  and  superficial  character  of 
the  eruption  make  it  easily  overlooked, 
which  is  not  a  matter  of  much  importance. 
In  general  appearance  it  resembles  a 
superficial  papular  eczema,  but  can  easily 
be  distinguished  by  the  absence  of  all  sub¬ 
jective  sensations.  Its  affinities  are  rather 
with  lichen  (keratosis)  pilaris.  Besides  the 
above  described  form  of  lichen  scrofulosus, 
there  is  also  another  variety  in  which  the 
papules  are  larger,  more  discrete,  and  of  a 
much  brighter  colour,  but  in  which  the 
characteristic  feature  of  not  itching  is 
present.  In  the  treatment  of  this  disease, 
the  internal  use  of  cod-liver  oil  has  been 
strongly  recommended  by  Hebra.  Arsenic 
is  also  very  useful. 

Lichen  Pilaris,  or  Keratosis  Pilaris 
as  it  is  now  usually  called,  is  a  hyper¬ 
trophic  affection  of  the  hair-follicles  rather 
than  a  true  inflammation.  The  general 
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appearance  of  this  disease  is  that  of  a  per¬ 
sistent  cutis  anserina.  It  is  due  to  an  over¬ 
distension  and  sometimes  hypertrophy  of 
the  hair-follicles ;  this  distension  is  caused 
by  an  accumulation  of  epidermic  structures 
and  sebaceous  matter  which  collects  around 
the  hairs,  and  forms  pale,  firm  papules 
about  the  size  of  small  pins’ -heads,  or 
sometimes  larger.  In  well-developed  cases 
the  papules  are  very  numerous,  and  when 
the  hand  is  passed  over  the  surface  of 
the  skin  it  feels  like  a  fine  nutmeg- 
grater.  The  usual  seat  of  this  affection  is 
the  trunk,  and  the  extensor  surface  of  the 
limbs.  It  occasionally  happens  that  the 
papules  become  a  little  inflamed,  and  then 
assume  a  red  appearance  which  is  attended 
by  some  itching  ;  otherwise  the  patient  is 
free  from  subjective  sensations,  and  the 
papules  are  of  the  same  colour  as  the  skin. 
It  is  probable  that  this  inflammation  is 
simply  accidental,  and  not  an  essential 
part  of  the  malady. 

Diagnosis. — There  are  two  affections  of 
the  skin  with  which  keratosis  pilaris  may 
easily  be  confounded — namely,  lichen  scrofu- 
losus  and  the  papular  or  follicular  form  of 
ichthyosis.  From  the  former  it  may  be 
distinguished — (1)  by  the  hardness  of  the 
papule,  and  its  obvious  formation  from 
over-distension  of  the  follicle ;  (2)  the 
arrangement  of  the  papules,  there  being  no 
tendency  to  form  round  or  ringed  patches  ; 
(3)  the  history  of  the  case.  From  follicular 
ichthyosis  it  may  be  distinguished  by  the 
fact  that  keratosis  pilaris  is  an  acquired 
disease ;  but  the  two  affections  bear  a  very 
close  superficial  resemblance  to  each  other. 
The  treatment  consists  in  the  use  of  warm 
alkaline  baths  and  the  free  inunction  of 
glycerine.  Robert  Liveing. 

LIGATURES.- — Haemorrhage  is  best 
arrested  by  a  simple  ligature  of  the  cut 
ends  of  the  vessels.  Large  veins,  when 
divided,  occasionally  require  ligature.  It 
is  best  to  include  as  little  of  the  surround¬ 
ing  tissue  as  possible,  except  when  the  ar¬ 
terial  coats  are  diseased.  Occasionally,  as 
with  the  pedicle  in  ovariotomy,  or  the 
stump  after  hysterotomy,  the  vessels  are 
best  secured  en  masse.  Growths  such  as 
naevus  or  haemorrhoids  may  be  treated  by 
ligature. 

Materials  innumerable  have  been  em¬ 
ployed  for  the  ligature  of  arteries.  The  best 
are  silk  and  hemp,  catgut,  tendon,  or  ox 
aorta.  Those  ligatures  are  best  which  are 
most  easily  prepared.  All  ligatures  should 
be  perfectly  aseptic  ;  silk  can  be  kept  con¬ 
stantly  in  carbolic  solution  ;  the  catgut  in 


common  use  (from  the  intestines  of  the 
sheep)  can  be  prepared  best  in  carbolic  or 
chromic  acid.  For  the  cut  ends  of  arteries, 
catgut,  when  properly  prepared,  is  the  best 
material.  The  carbolised  catgut  should  be 
removed  from  the  oil  and  soaked  for  at  least 
twelve  hours  in  an  antiseptic  solution,  but 
chromicised  catgut  may  be  kept  dry,  and 
only  requires  soaking  in  carbolic  lotion  for 
half  an  hour  before  use.  The  ligature  then 
ceases  to  be  slippery  or  brittle,  and  the  knot 
will  not  yield.  Animal  ligatures  disappear 
in  the  course  of  time,  leaving  the  artery  oc¬ 
cluded,  without  setting  up  irritation.  Silk 
ligatures,  if  really  aseptic,  may  do  the  same, 
but  frequently  fail  in  this  respect.  Whatever 
the  material  employed,  the  inner  coats  of 
the  vessel  are  usually  ruptured  ;  the  flatter 
the  ligature  the  less  likely  is  this  to  hap¬ 
pen.  Secondary  hemorrhage  is  more  likely 
to  follow  the  use  of  silk  than  of  animal  liga¬ 
tures.  For  the  ligature  of  arteries  in  their 
continuity,  animal  substances  are  best.  A 
single  thread  should  always  be  used. 

Method  of  Tying. — A  reef-knot  should 
always  be  used,  and  the  knot  made  firmly 
without  any  jerk.  In  tying  arteries  in 
their  continuity,  the  dissection  should  be 
carried  down  till  the  white  coat  of  the 
vessel  is  exposed,  and  the  ligature  applied 
with  a  minimum  of  disturbance  to  the 
sheath.  The  artery  should  not  be  sepa¬ 
rated  from  its  vascular  connections  for 
more  than  the  width  of  the  aneurism 
needle.  By  pressing  the  tips  of  the  fingers 
down  on  the  vessel  in  tying  the  knots,  the 
danger  of  lifting  up  the  artery  from  its  bed 
will  be  obviated.  The  ends  can  be  cut  off 
short,  and  the  cut  sheath  should  meet  over 
the  knot  when  the  wound  is  closed.  Often, 
the  internal  coats  can  be  felt  to  give  way 
as  the  first  knot  is  made,  and  when  this 
happens,  it  is  a  proof  that  sufficient  force 
has  been  exerted.  The  internal  coats  are 
ruptured  with  far  greater  ease  than  might 
be  supposed.  In  a  healthy  artery,  the  ab¬ 
solute  cessation  of  the  pulsation  below 
indicates  that  the  vessel  has  been  tied  suffi¬ 
ciently  tightly.  The  swelling  of  the  ligature 
which  follows  when  an  animal  material  is 
employed,  is  more  likely  to  increase  the 
constriction  than  to  diminish  it,  as  usually 
supposed;  for  the  knot,  if  properly  tied, 
does  not  yield  with  the  swelling  of  the  liga¬ 
ture.  The  more  diseased  the  vessel,  the 
more  deliberately  should  the  first  knot  be 
made. 

In  dense,  fibrous  tissues,  it  is  often  very 
difficult  to  secure  a  bleeding  point  with  the 
ligature.  A  good  plan  then  is  to  pass  a  needle, 
threaded  with  a  double  ligature,  through 
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a  portion  of  tissue  near  the  vessel,  as  in 
acupressure.  The  loop  is  cut  and  both 
ligatures  are  tied,  one  on  each  side  of  the 
bleeding  point.  They  are  thus  prevented 
from  slipping  off,  and  one  or  other  will 
certainly  include  the  vessel.  For  tying 
thick  ovarian  pedicles,  and,  still  more,  in 
tying  the  stump  after  removal  of  the  uterus, 
silk  ligatures  are  best.  Spencer  Wells’s 
twisted  silk  is  far  the  strongest  and  most 
reliable.  Here,  the  first  knot  should  be 
made  with  a  double  hitch,  and  tied  very 
slowly  and  firmly ;  if  the  loose  ends  are 
pulled  across  each  other  the  knot  will  not 
slip.  After  a  few  minutes  the  loop  will  be 
found  loose  as  the  fluids  are  pressed  out ; 
the  knot  is  then  again  tightened.  This 
process  may  require  to  be  repeated  several 
times  before  the  reef-knot  is  completed ;  if 
this  be  not  done,  haemorrhage  is  apt  to 
follow.  C.  T.  Dent. 

LIGHTNING,  Accidents  from.  — 
These  injuries  seldom  come  under  the 
notice  of  surgeons  in  this  country,  and 
most  of  our  knowledge  of  the  subject  has 
been  derived  from  the  records  of  cases  col¬ 
lected,  from  several  sources,  by  Sestier  and 
Boudin,  and  from  the  results  of  experiments 
made  by  Dr.  Richardson  in  1869.  These 
injuries  vary  much,  in  different  cases,  in 
their  character,  intensity  and  extent,  and 
though  due  in  most  instances  to  the  action, 
more  or  less  direct,  of  lightning,  are  at  times 
the  results  merely  of  alarm  and  mental 
shock.  In  the  most  severe  and  fatal  in¬ 
stances,  the  proportion  of  which  to  all  the 
cases  of  injury  from  lightning  is  about  one 
to  four,  the  patient  is  killed  at  once,  the 
body  either  falling  suddenly  to  the  ground, 
or  becoming  rigid  and  remaining  fixed  in 
a  more  or  less  erect  attitude.  In  the 
more  severe  cases  of  the  non-fatal  in¬ 
juries,  the  most  marked  general  symptom 
is  sudden  and  very  profound  collapse  with 
unconsciousness,  which  condition  is  fol¬ 
lowed  by  drowsiness,  fever,  much  pros¬ 
tration,  and  occasionally  delirium  and  con¬ 
vulsions.  A  very  frequent  result  of  the 
injury  is  temporary  paralysis  of  one  or 
more  limbs,  associated  in  some  instances 
with  severe  neuralgic  pains,  in  others  with 
complete  anaesthesia  of  the  paralysed  region. 
Impairment  of  vision,  and  even  blindness, 
have  frequently  been  observed  in  cases  of 
lightning  injury,  and  these  sequelae,  unlike 
the  other  results  of  lightning  injuries,  have 
in  many  cases  a  tendency  to  persist,  espe¬ 
cially  when  due  not  to  nervous  shock,  but 
to  progressive  inflammatory  changes  in 
the  choroid  and  retina.  The  long  list  of 
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affections,  that  have  been  recorded  as  re¬ 
mote  sequelae  of  accidents  from  lightning, 
includes  general  debility,  muscular  weak¬ 
ness,  vague  fugitive  pains,  loss  of  memory, 
impairment  of  smell  and  taste,  feeble  cir¬ 
culation,  coldness  of  the  extremities,  and 
the  other  well-known  subjects  of  complaint 
common  in  those  who  have  recovered  from 
severe  shock. 

The  external  lesions  caused  by  lightning 
also  vary  to  a  considerable  extent,  even  in 
fatal  cases.  A  person  killed  on  the  spot 
may  present  hardly  any  visible  mark  of 
injury,  whilst,  in  some  instances,  the  body 
may  be  much  mutilated,  and  the  bones  of  a 
limb  or  of  the  cranium  widely  comminuted 
and  exposed.  The  clothes,  in  fatal  as  in 
less  severe  cases,  may  be  left  untouched,  but 
are  usually  burnt  and  perforated  at  scat¬ 
tered  points  or  along  extended  lines  ;  or  are 
reduced  to  shreds  and  torn  away,  leaving 
more  or  less  of  the  patient’s  body  quite 
bare.  The  most  frequent  superficial  in¬ 
juries  from  lightning  are  patches  of  cuta¬ 
neous  ecchymosis,  burns  varying  in  extent 
and  severity,  and  dusky  patches  on  the 
surface  of  the  skin  caused  by  the  deposi¬ 
tion  of  fused  portions  of  metallic  bodies — 
chains,  coins,  studs— carried  by  the  patient 
at  the  time  of  the  injury.  Much  atten¬ 
tion  has  been  directed  to  the  so-called 
keraunographic  images  or  arborescent  im¬ 
pressions,  that  have  been  occasionally  ob¬ 
served  in  cases  of  injury  from  lightning. 
These  patches,  presenting  deep  red  lines, 
having  a  decided  arborescent  arrangement, 
correspond  to  the  distribution  of  one  or 
more  subcutaneous  veins,  and  are  probably 
due,  like  similar  appearances  in  the  decom¬ 
posing  cadaver,  to  effusion  of  fluid  blood 
along  the  course  of  the  venous  trunk  and  its 
branches.  Arrest  of  the  growth  of  the  hair, 
followed  by  complete  general-  or  localised 
epilation,  is  another  frequent  result  of  these 
injuries. 

In  fatal  cases  of  lightning  injury,  rigor 
mortis  comes  on  rapidly,  but  the  coagula¬ 
tion  of  the  blood  is  usually  much  retarded. 
The  most  frequently  observed  post-mortem 
appearances  have  been :  circumscribed  effu¬ 
sions  of  blood  under  the  serous  membrane 
of  the  large  cavities,  extreme  vascular  in¬ 
jection  of  the  coats  of  the  intestines,  and 
distension  of  the  cerebral  veins  and  sinuses. 
Instances  of  rupture  of  the  heart,  and  also  of 
the  stomach,  have  been  recorded. 

In  the  treatment  of  severe  lightning  in¬ 
juries,  the  surgeon  has  to  deal  at  first  with 
the  condition  of  shock  by  applying  warmth 
to  the  surface  of  the  body,  by  administering 
stimulants  by  the  mouth,  rectum,  or  under 
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the  skin,  and,  in  very  severe  cases,  by 
artificially  inflating  the  lungs.  Each  of  the 
secondary  and  local  affections  requires  the 
usual  treatment  of  such  condition.  Under  i 
the  influence  of  a  proper  and  regular  course  | 
of  galvanism,  the  localised  paralysis  in  most  i 
instances  very  soon  yields.  The  progress  of  | 
healing  of  the  burns  caused  by  lightning  is  j 
often  very  slow,  and  in  such  instances,  it  has 
been  stated,  the  action  of  the  ordinary  local 
remedies  will  be  much  assisted  by  the  occa¬ 
sional  application  of  electric  currents  to  the 
injured  region.  W.  Johnson  Smith. 

LINGUAL  ARTERY,  The,  arises  op-  j 
posite  the  greater  cornu  of  the  hyoid  bone, 
and,  passing  inwards  parallel  to  the  greater 
cornu  and  a  quarter  of  an  inch  above  it, 
finally  ascends  to  the  tongue. 

The  artery  is  divided  into  three  stages 
by  the  hyo-glossus  muscle,  which  crosses  it — ■ 
viz.  a  part  posterior  to,  a  part  beneath,  and, 
finally,  a  part  anterior  to  the  muscle.  The 
second  stage  is  the  important  surgical  one. 
The  digastric  and  stylo-hyoid  muscles  cross 
the  artery  obliquely,  and  divide  it  into  two 
regions;  the  one  below  belongs  to  the  superior 
carotid  triangle,  the  one  above  to  the  sub¬ 
maxillary.  The  artery  rests  at  first  upon 
the  middle  constrictor,  afterwards  upon  the 
genio-hyo-glossus. 

Ligation.  —  Make  a  straight  incision 
along  the  upper  border  of  the  hyoid  bone 
for  an  inch  and  a  half,  dividing  the  cuta¬ 
neous  structures.  When  the  deep  fascia 
is  opened,  the  posterior  belly  of  the  digastric 
is  to  be  plainly  made  out ;  the  hyo-glossus 
is  then  seen,  with  the  hypo-glossal  nerve 
and  the  lingual  vein  lying  on  it.  Pull 
upwards  the  digastric  and  stylo -hyoid 
muscles,  the  submaxillary  gland,  the  hypo¬ 
glossal  nerve,  and  the  lingual  vein.  The 
hyo-glossus  muscle  being  freely  exposed, 
cut  it  lengthwise  on  a  director  immediately 
above  the  hyoid  bone,  where,  beneath  the 
muscle,  the  arterv  is  found  and  secured. 
It  is  best  to  fix  the  hyoid  bone  by  a 
tenaculum  or  forceps  whilst  the  director  is 
being  passed  beneath  the  muscle.  Pass  the 
needle  from  above  downwards. 

James  Cantlie. 

LINHART’S  CHISEL.  See  Oste¬ 
otomy. 

LIPOMA  (Fatty  Tumour). — Three 
varieties  of  fatty  tumour  are  recognised  : 
The  diffused.  The  single  (fatty  tumour 
proper).  The  multiple. 

The  diffused  form  is  comparatively  rare, 
unless  the  common  ‘  double  chin  ’  be  re¬ 
garded  as  a  growth ;  yet  certainly  in  this 


region,  as  well  as  in  those  of  the  parotid  the 
sub-occipital,  and  in  many  others,  usually 
near  to  the  mesial  line  of  the  trunk, 
are  to  be  fornid  occasionally  such  definite 
masses  of  subcutaneous  fat  that  the  name 
of  ‘  tumour  ’  must  be  applied  to  them.  Be¬ 
neath  the  chin  and  in  the  perineum  these 
swellings  may  seem  single,  but,  otherwise, 
it  is  usual  to  find  these  lumps  of  fat  placed 
symmetrically,  and  often  there  are  many  of 
them ;  and  as  the  double  chin  is  generally 
seen  in  men,  so  are  these  diffused  fatty 
growths  almost  always  found  in  men,  and 
almost  as-  constantly  in  young  men. 

The  single  variety  is  the  well-known 
‘fatty  tumour,’  whose  locus  is  always  the 
areolar  tissue,  and  which  most  frequently  is 
subcutaneous ;  but  lipomata  may  be  found 
occupying  inter-muscular  spaces  or  form¬ 
ing  an  omental  mass,  occurring  usually  as 
a  single  tumour,  though  two  placed  sjun- 
metrically  or  more  may  exist  in  the  same 
patient.  Women  appear  to  produce  this 
form  of  lipoma  more  frequently  than  do 
men ;  certainly  women  seek  advice  for  their 
removal  in  greater  numbers  than  men,  and 
although  commonly  seen  in  well-nourished 
subjects,  this  is  by  no  means  universally 
the  case. 

Fatty  tumours  occur  most  frequently 
upon  the  posterior  plane  of  the  body,  and 
as  a  rule  nearer  the  lateral  borders  than 
the  spine ;  thus,  favourite  sites  are  the 
nape  of  the  neck,  the  shoulders,  and  the 
scapular  area  generally,  as  also  lower  down 
the  trunk,  over  the  loins,  the  nates,  and 
the  region  of  the  great  trochanters.  Some¬ 
times,  these  fatty  tumours  shift  their  posi¬ 
tion  by  a  process  of  gradual  downward 
displacement,  caused  by  their  own  weight 
acting  on  loose  connections,  and  thus  pen¬ 
dulous  or  even  pedunculated  fatty  tumours 
are  produced.  They  are  at  first  usually  of 
slow  growth,  but  at  any  time  are  liable  to  in¬ 
crease  rapidly.  The  largest  the  writer  has 
seen  grew  from  between  the  scapulae,  and 
weighed  thirty-seven  pounds. 

The  multiple  variety,  where  three  or 
more  may  exist  in  the  same  person,  are 
usually  found  upon  the  extremities,  the 
upper  more  often  than  the  lower,  and  rarely 
grow  larger  than  a  filbert. 

Causes. — A  possible  cause  for  the  oc¬ 
currence  of  diffused  lipomata  appears,  by 
recent  observations,  to  have  been  found  in 
the  fact  that  subjects  of  this  affection  are 
large  consumers  of  ardent  spirits.  In  the 
case  of  the  common  fatty  tumour,  taking 
into  consideration  the  situations  where 
these  tumours  are  wont  to  be  foimd,  and 
that  not  infrequently  such  parts  are  sub- 
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jected  to  pressure — as  for  instance  the 
points  of  the  shoulders  in  lying — it  would 
not  seem  unreasonable  to  suppose  that  local 
irritation,  inducing  hyperplasia,  may  he  re¬ 
garded  as  a  frequent  exciting  cause,  whilst 
a  general  disposition  to  the  over-production 
of  fatty  tissue  is  usually  the  predisposing 
cause.  Family  predisposition  is  often  the 
cause  assigned  by  the  subjects  of  multiple 
lip  om  at  a. 

Pathology. — As  regards  minute  structure 
and  arrangement,  the  microscopic  appear¬ 
ances  of  the  lipomata  do  not  differ  from  those 
of  normal  fatty  tissue.  On  inspection,  after 
removal,  a  fatty  tumour  is  seen  to  be  made 
up  of  a  series  of  lobes,  with  a  very  varying 
amoimt  of  fibrous  tissue  which  radiates 
through  the  tumour,  and  also  forms  its  cap¬ 
sule.  This  capsule  is  complete  in  the  single 
and  multiple  forms,  but,  as  its  name  infers, 
is  wanting  either  altogether  or  in  part  in 
the  diffuse.  Lipomata  are  feebly  vascular. 
They  stretch  the  skin  covering  them  and 
attenuate  it,  so  that,  either  from  friction 
or  neglect,  it  may  ulcerate  and  allow  the 
tumour  to  herniate.  The  only  form  of 
degeneration  that  is  common  in  fatty 
tumours  is  calcification. 

Diagnosis. — The  diffused  lipomata  vary 
in  consistency,  being  either  soft  and  doughy, 
or  very  hard  and  dense.  They  have  in¬ 
definite  borders,  which  fade  off  into  the 
normal  subcutaneous  fat  at  some  one  as¬ 
pect  or  in  all  directions ;  the  skin  is  gene¬ 
rally  so  closely  blended  with  the  fatty  mass 
that  it  cannot  be  raised  off  the  tumour,  nor 
this  from  off  the  subjacent  tissue.  Lobu¬ 
lation  may  be  very  imperfect  in  this  variety. 

In  a  typical  fatty  tumour  of  the  single 
class  there  is  a  well-defined  roundish  or  oval 
swelling,  the  skin  is  commonly  puckered 
over  the  tumour  and  loosely  adherent 
to  it,  whilst  the  growth  can  be  lifted  up 
from  off  the  subjacent  structures.  The 
tumour  is  easily  displaced ;  it  is  soft  and 
lobulated,  and  the  softness  and  elasticity  of 
these  tumours  is  often  so  marked  as  to 
give  rise  to  a  most  deceptive  sense  of 
fluctuation.  Often  fatty  tumours  are  flat¬ 
tened  out,  and,  as  has  been  stated,  they 
may  be  almost  pedunculated,  and  this  is 
likely  to  be  the  case  when  they  are  con¬ 
nected  with  the  axilla  or  perineum.  A 
fatty  tumour  has  in  the  first  place  to  be 
diagnosed  from  a  sebaceous  cyst,  to  which 
the  skin  is  more  closely  adherent,  and  on 
the  surface  of  which  a  black  spot  marking 
the  obstructed  orifice  of  the  duct  can  often 
be  seen  ;  in  the  second  place,  from  a  chronic 
abscess  or  other  fluid  swelling,  in  which 
case,  if  doubt  exists,  aspiration  will  clear 


it  up.  Almost  the  only  inconvenience  which 
a  fatty  tumour  produces  is  from  its  size.  It 
is  very  seldom  that  patients  make  com¬ 
plaint  of  pain. 

In  the  multiple  variety,  the  little  fatty 
masses  are  firmer,  but  still  lobed,  and  often 
one  or  more  are  very  painful  on  pressure ; 
this  form  drifts  into  and  can  hardly  be 
separated  from  the  painful  subcutaneous 
fibroma,  the  relative  amoimt  of  fatty  and 
fibrous  tissue,  and  the  more  or  less  definite 
evidence  of  nerve -filaments  forming  a  part 
of  the  growth,  determining  the  point. 

Treatment. — For  the  diffused  lipomata, 
operative  procedure  is,  as  a  rule,  contra¬ 
indicated.  A  reform  of  the  tippling  habits, 
and  the  use  of  medicines  which  tend  to 
cause  absorption  of  the  masses  of  fat,  seem 
the  more  suitable  plan  of  treatment,  al¬ 
though,  if  very  large  and  disfiguring,  free 
cutting  out  of  the  overgrown  structure  may 
be  performed. 

Ordinary  single  lipomata  should  be  re¬ 
moved  by  a  free  incision  and  enucleation  of 
the  growth  ;  and,  as  the  writer  has  seen 
recurrence  follow  an  operation,  a  word  of 
caution  may  be  added,  to  remove  the 
tumour  thoroughly,  for  a  small  outlying 
lobe  may  very  easily  escape  observation. 

Multiple  lipomata,  it  is  clear,  cannot  be 
all  excised ;  if  one  or  two  are  the  cause  of 
much  pain,  they  may  be  taken  out ;  but 
here  again  the  internal  administration  of 
such  drugs  as  liq.  potassas  in  large  doses, 
arsenic,  iron,  and  iodine,  forms  the  most 
appropriate  treatment,  together  with  strict 
regimen.  Alfred  Willett. 

LIPS,  Diseases  of  the. — Malformations 
of  the  lips  are  described  under  Cheek, 
Fissure  of  the  ;  Hare-Lip  ;  Njevtjs. 

I.  Crached  lip,  though  usually  the  re¬ 
sult  of  dyspepsia  or  local  irritation,  may 
owe  its  origin  to  scrofula  or  syphilis.  The 
simple  variety  is  generally  seated  in  the 
centre  of  the  lower  lip.  There  is  little,  if 
any,  induration ;  the  mucous  membrane 
around  may  be  more  or  less  chapped.  In 
slight  cases  no  treatment  is  required,  but  if 
the  fissure  is  obstinate  it  should  be  touched 
with  lunar  caustic,  or  anointed  with  some 
mild  mercurial  preparation.  Healing  may 
be  hastened  by  checking  the  action  of  the 
labial  muscles,  by  means  of  a  piece  of 
strapping  passed  below  the  lip  from  cheek 
to  cheek. 

II.  Ulcers  of  the  Lip. — ( a )  Simple 
follicular  ulcers  are  frequently  associated 
with  disordered  digestion.  They  are  rarely 
larger  than  grape-seeds.  Their  edges  are 
steep  and  sharply  cut.  They  give  rise  to 
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smarting  pain,  which  is  increased  by  me¬ 
chanical  or  chemical  irritation. 

Treatment. — Any  digestive  errors  are 
to  be  corrected  by  a  saline  purge  and  an 
alkaline -bitter  tonic  ;  and  the  ulcers  touched 
with  some  mineral  astringent. 

(6)  Syphilitic  ulcers  are  of  three  kinds  : 
(1)  the  primary  sore  or  chancre ;  (2) 
secondary  fissures  and  mucous  tubercles ; 
and  (3)  tertiary  serpiginous  sores. 

Hard  chancre  may  be  acquired  in 
various  ways — e.g.  the  virus  may  be  con¬ 
veyed  by  the  saliva,  or  by  the  secretion 
from  mucous  tubercles  on  the  lips  of  another 
person,  in  the  act  of  kissing ;  or  it  may  be 
carried  by  a  pipe,  drinking-glass,  or  tooth¬ 
brush.  Occasionally,  inoculation  is  the  con¬ 
sequence  of  lascivious  practices.  Infants 
may  be  infected  from  the  cracked  nipples 
of  wet  nurses  the  subjects  of  syphilis.  As 
a  rule,  the  chancre  is  less  indurated  than 
when  seated  on  the  genitals  ;  its  base  may 
be  purulent,  sloughy,  or  even  hEemorrhagic. 
On  the  other  hand,  the  local  signs  may  be 
so  slight  that  the  patient  may  not  notice 
them.  The  lymphatic  glands  beneath  the 
jaw,  which  are  the  seat  of  indolent  bubo,  are 
affected  quite  early.  The  other  constitu¬ 
tional  symptoms  are  not  long  in  making 
their  appearance.  It  is  difficult,  and  it  may 
be  impossible  in  the  early  stages,  to  dis¬ 
tinguish  an  infective  from  a  non-infective 
chancre. 

Treatment.- The  ulcer  should  be  covered 
with  crystalline  iodoform  until  it  begins  to 
heal,  and  the  red  oxide  of  mercury  ointment 
then  be  applied. 

Mucous  tubercles  are  situated  at  the 
angles  of  the  mouth  and  on  the  inner 
surface  of  the  lips.  The  cracks  or  fissures 
of  congenital  syphilis  often  leave  indelible 
scars,  radiating  from  the  corners  of  the 
mouth. 

Treatment. — The  broken  surfaces  should 
be  brushed  over  with  a  solution  of  bi¬ 
chloride  of  mercury,  \  to  2  grains  to  the 
ounce. 

Tertiary  syphilitic  ulcers  begin  on  the 
cutaneous  surface,  generally  of  the  upper 
lip.  They  are  often  coated  with  thick  foul 
scabs.  The  local  treatment  is  the  same  as 
for  the  primary  ulcerated  chancre. 

In  each  of  the  foregoing  varieties  of 
syphilitic  ulcer  the  constitutional  affection 
requires  systematic  treatment.  Strict  in¬ 
junctions  should  be  given  to  the  patient  to 
guard  against  conveying  infection  to  others. 

(c)  Scrofulous  ulcers  consist  of  cracks 
or  fissures  :  not  rarely  the  muco-cutaneous 
surface  is  the  seat  of  eczema.  In  addition 
to  or  even  without  ulceration,  the  upper  lip 


may  be  permanently  swollen  from  solid 
oedema,  the  result  of  chronic  inflamma¬ 
tion.  The  lip  is  prominent  and  carried 
away  from  the  teeth.  This  is  known  as 
Strumous  lip. 

Treatment. — The  digestive  organs  must 
be  attended  to,  and  cod-liver  oil  and  iron 
administered.  The  fissures  and  eczematous 
patches  may  be  painted  with  a  mixture  of 
equal  parts  of  castor  oil  and  oxide  of  zinc, 
or  touched  lightly  with  nitrate  of  silver. 

(d)  Epithelioma  in  its  early  stages  re¬ 
sembles  simple  warty  proliferation.  On 
section,  however,  it  will  be  found  that  in 
papilloma  there  is  no  invasion  of  the  cutis 
vera,  whereas  in  epithelioma  the  cutaneous 
and  subcutaneous  tissues  are  involved 
quite  early,  and  at  the  same  time  there  is 
induration  of  the  base  of  the  growfih.  The 
disease  is  infinitely  rare  in  females.  It  is 
seldom  met  with  under  thirty,  and,  like 
other  forms  of  cancer,  it  occurs  with  in¬ 
creasing  frequency  as  age  advances.  With 
very  few  exceptions  the  lower  lip  is  the 
part  attacked.  The  rate  of  growth  and 
ulceration  varies  within  wide  limits.  At 
first  the  surface  is  merely  cracked,  or  irre¬ 
gular  from  papillary  hypertrophy.  A  little 
later  it  is  covered  with  a  scab,  which  on 
being  removed  leaves  a  granular -looking 
sore.  On  squeezing  the  part  it  may  be 
possible  to  express  some  plugs  of  epithelium. 
As  the  destructive  process  advances,  the 
part  assumes  a  ragged,  ulcerated  appear¬ 
ance.  The  submaxillary  glands  become 
involved,  and  the  gum  or  even  the  jaw 
may  be  implicated  in  the  growth. 

Diagnosis. — It  is  only  in  the  initial 
stages  that  a  doubt  can  arise  as  to  the 
nature  of  the  lesion. 

From  papilloma  it  is  told  by  its  tendency 
to  ulcerate  ;  by  the  induration  of  its  base  ; 
by  the  possibility  of  dislodging  epithelial¬ 
cell  cylinders  ;  by  the  enlargement,  if  any, 
of  the  submaxillary  lymphatic  glands ; 
and  lastly,  in  many  cases,  by  the  duration 
of  the  disease. 

Epithelioma  is  more  commonly  mis¬ 
taken  for  a  hard  chancre,  and  vice  versa  ; 
but  a  chancre  is  less  warty  or  otherwise 
irregular,  and  the  induration  is  more  uni¬ 
form  and  circumscribed.  Again,  the  lym¬ 
phatic  glands  are  affected  at  an  earlier  date 
in  chancre,  forming  indolent  bubo.  In  the 
majority  of  cases,  epithelioma  is  met  with 
later  in  life  than  labial  chancres,  which  are 
not  infrequent  in  women.  Corroborative 
evidence  will  be  furnished  by  the  absence 
or  presence  of  other  symptoms  of  syphilis, 
taken  together  with  the  known  duration 
of  the  affection.  When  once  the  skin  or 
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mucous  membrane  has  been  destroyed  by 
a  syphilitic  ulcer,  no  epithelium  is  found 
in  its  base,  whereas  in  epithelioma  it  is 
quite  plentiful. 

The  writer’s  experience  leads  him  to 
conclude  that  no  great  reliance  can  be 
placed  on  the  results  of  microscopical  ex¬ 
amination  of  scrapings  from  the  surface. 
It  is  quite  possible  to  mistake  the  tips  of 
hypertrophied  papillae  for  cell-globes. 

Treatment. — Nothing  short  of  complete 
removal  is  of  the  least  avail.  The  usual 
plan  of  operation  is  to  excise  the  growth 
with  the  entire  thickness  of  the  lip,  by 
means  of  a  V-shaped  incision.  Care  must 
be  taken  that  the  cuts  are  made  quite  clear 
of  the  diseased  tissues,  otherwise  recurrence 
will  be  certain  and  speedy.  There  can  be 
no  doubt  that,  when  practised  early,  this 
plan  of  treatment  suffices  to  effect  a  per¬ 
manent  cure  in  some  cases.  Even  when 
the  gum  or  jaw  is  deeply  invaded,  the 
surgeon  should  advise  an  operation  if  the 
whole  of  the  tumour  can  be  got  away,  and 
the  condition  of  any  infiltrated  cervical 
glands  is  such  as  to  allow  of  their  complete 
extirpation.  If  the  disease  is  left  to  itself 
there  is  but  one  termination — death,  and 
that  in  a  horribly  distressing  form ;  the 
patient  being  worn  out  by  absorption  of 
septic  matter  from  the  ulcerated  gangrenous 
tissues ;  by  repeated  attacks  of  haemor¬ 
rhage,  which  it  may  be  difficult  to  arrest, 
and  by  the  passage  of  decomposing  dis¬ 
charge  into  the  stomach  and  lungs.  For  the 
more  serious  operations,  no  rule  can  be  laid 
down  with  regard  to  the  incisions  suitable 
to  all  cases.  It  may  be  expedient  to  close 
the  gap  left  after  removal  of  the  mass  by 
means  of  a  plastic  operation.  The  direc¬ 
tions  for  such  a  procedure  will  be  found 
under  Cheiloplasty.  It  may  be  added 
that  these  extensive  operations  are  the 
more  justifiable,  since  it  is  quite  exceptional 
for  the  viscera  to  be  affected  with  secondary 
growths.  It  is  surprising  what  little  de¬ 
formity  is  left,  even  when  the  greater  part 
of  the  lip  has  been  excised. 

III.  Adenoma  of  the  lip  commences 
in  proliferation  of  the  glandular  epithelium. 
It  is  composed  of  tubes  and  acini,  the  latter 
predominating.  It  is  a  rare  affection,  and 
generally  slow  in  its  march.  The  inner 
surface  of  the  tumour,  which  is  covered 
with  mucous  membrane,  may  be  flattened 
by  pressure  against  the  teeth  and  gums, 
whilst  the  outer  surface  presents  a  uniform 
swelling  under  the  skin.  In  addition  to  the 
glandular  structure  there  may  be  a  con¬ 
siderable  quantity  of  fibrous  and  mucous 
tissue  ;  in  fact,  these  growths  bear  a  strong 


resemblance  to  the  mixed  tumours  of  the 
parotid.  In  one  case  the  growth  contained  a 
nodule  of  bone.  Occasionally  they  are  cystic. 

Treatment.  —  If  possible  the  tumour 
should  be  enucleated  without  dividing  the 
lip.  The  best  plan  is  to  make  a  free  in¬ 
cision  over  the  inner  surface  of  the  swelling. 

IV.  Labial  cysts  arise  for  the  most  part 
from  distension  of  mucous  follicles,  but 
there  may  be  free  cyst-formation,  possibly 
from  dilatation  of  lymphatic  spaces.  They 
can  generally  be  seen  projecting  beneath 
the  mucous  membrane  as  semi-transparent 
vesicles,  as  if  a  white  grape  were  embedded 
in  the  tissues  of  the  lip.  The  contents  are 
usually  viscid,  and  are  either  colourless  or 
yellowish. 

Treatment. — If  small,  the  entire  cyst 
may  be  removed  ;  but,  rather  than  damage 
the  surrounding  structures,  it  is  better  to 
excise  a  portion  of  the  cyst-wall.  In  the 
latter  case  to  prevent  refilling,  the  inner 
surface  should  then  be  rubbed  with  solid 
silver  nitrate  or  brushed  over  with  strong 
nitric  acid. 

V.  Herpes  labialis  is  commonly  seen 
as  a  crop  of  vesicles  at  the  junction  of  the 
skin  and  mucous  membrane.  See  Herpes. 

VI.  Pigmentation  of  the  mucous  mem¬ 
brane  of  the  lip  occurs  as  patches  in  Addi¬ 
son’s  disease.  It  is  of  no  surgical  import. 

VII.  Aneurism  by  anastomosis  of  the 
facial  artery  and  its  branches  may  involve 
the  lip.  See  Cirsoid  Aneurism. 

Augustus  J.  Pepper. 

LISTER’S  SPLINT  for  excision  of  the 
wrist  is  an  anterior  forearm  splint,  with  a 
cork  pad  at  one  end  for  the  hand  to  rest 
upon  with  the  wrist  extended  and  the 
fingers  slightly  bent,  and  a  cork  ledge 
projecting  on  the  radial  side  for  the  thumb 
to  rest  upon. 

LISTON’S  LONG  SPLINT  is  a  wooden 
splint,  reaching  from  the  axilla  to  six  inches 
beyond  the  sole  of  the  foot.  It  has  two 
notches  at  the  distal  end  so  as  to  give  the 
ankle  bandage  a  firmer  grip  of  the  splint, 
and  two  holes  at  the  other  end  for  the 
perineal  band  to  be  attached  to.  The  middle 
of  the  band  should  be  accurately  adjusted 
over  the  ischial  tuberosity,  and  its  two 
ends  should  be  carried,  one  in  front  of 
the  groin  and  the  other  behind  the  buttock, 
to  the  holes  in  the  axillary  end  of  the 
splint.  Extension  should  be  made  by 
pulling  on  the  foot  and  the  lower  end  of 
the  splint,  and  then  the  ends  of  the  perineal 
band  should  be  tied  together  to  maintain 
the  extension.  Bilton  Pollard. 
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LITHOTOMY.  —  This  and  the  next 
article  deal  simply  with  the  surgical  treat¬ 
ment  of  stone  in  the  bladder  by  operation 
— the  varieties,  the  obstacles  and  dangers 
met  with,  the  results,  and  the  applicability 
of  each  method  of  proceeding.  For  the 
symptoms,  diagnosis,  and  medical  treat¬ 
ment  of  stone,  see  Stone  in  the  Bladder. 
The  writer  has  not  attempted  to  treat  the 
subject  exhaustively;  he  has  been  com¬ 
pelled  to  omit  many  references  to  autho¬ 
rities,  and  even  to  leave  unnoticed  varieties 
of  instruments  and  operative  measures 
which  are  now  but  seldom  used  or  adopted. 
He  has  rather  aimed  at  giving,  in  a  concise 
and  practical  manner,  his  own  reflections 
on  lithotomy  and  lithotrity,  formed  after 
a  fairly  long  and  full  experience  extending 
to  just  300  cases  of  operation  in  his  own 
practice,  and  probably  as  many  more  in 
that  of  his  colleagues  and  friends. 

Not  all  patients  who  have  stone  in  the 
bladder  should  be  advised  to  submit  to 
operation.  Some  suffer  so  little  from  the 
presence  of  even  a  very  large  stone,  that 
it  would  be  wrong  to  place  their  lives  in 
danger  by  resorting  to  lithotomy;  while 
some  others  are  unfit  for  any  operation 
because  of  the  presence  of  serious  organic 
disease,  urinary  or  otherwise.  Let  it  now, 
however,  be  assumed  that,  after  due  con¬ 
sideration,  a  patient  is  about  to  undergo  an 
operation. 

Lateral  Lithotomy  in  the  Adult. — 
The  instruments  required  are,  or  ought  to  be, 
few.  Staffs,  a  knife,  Prichard’s  anklets,  for¬ 
ceps,  scoops,  a  sound  or  searcher,  possibly 
a  blunt  gorget,  a  drainage-tube,  a  tampon, 
and  a  syringe,  are  all  that  can  be  required. 

The  staff  should  be  of  moderate  rather 
than  of  full  size  (the  former  is  just  as  easy 
to  find,  and  does  not  oppose  the  introduction 
of  the  finger  so  much  as  a  large  one),  with 
not  too  long  a  curve  or  too  sharp  a  point, 
for  fear  of  injuring  or  even  perforating  the 
posterior  wall  of  a  contracted  bladder  ;  the 
lateral  groove  should  be  wide  rather  than 
deep,  and  extend  to  and  end  abruptly  at 
a  quarter  of  an  inch  from  the  end.  The 
knife  usually  sold  as  Liston’s  is  the  best 
shape,  with  the  back  nearly  straight,  of  a 
good  width,  the  cutting  edge  terminating  an 
inch  and  a  quarter  from  its  point ;  the  blade 
three,  and  the  handle  four,  inches  in  length. 
The  forceps  should  be  always  straight — 
curved  are  unnecessary  and  inefficient — the 
blades  sufficiently  hollowed  that  they  will 
hold  a  stone  fairly  by  their  surfaces  and 
not  merely  by  two  points,  and  yet  not  so 
hollowed  as  that  the  tips  of  the  blades 
would  be  likely  to  break  the  stone  if  only 


half-grasped  ;  the  inside  of  the  blades  should 
be  roughened,  or,  what  is  better,  lined  with 
linen,  which  diminishes  the  risk  of  breaking 
the  stone.  The  scoops  usually  sold  are  of 
little  use  ;  they  should  not  be  double-ended, 
but  firmly  fixed  in  a  good-sized  bone  or 
wood  handle,  of  various  sizes,  and  well 
curved,  so  that  if  a  stone  or  piece  of  stone 
is  fairly  engaged  in  one,  it  can  be  withdrawn 
by  a  combination  of  traction  and  leverage. 
The  gorget  can  seldom  be  needed  ;  for  up¬ 
wards  of  thirty  years  it  has  scarcely  ever 
been  used  in  Norwich,  and  now  the  hospital 
does  not  possess  one.  Cases  frequently  occur 
in  which  the  finger  cannot  reach  the  bladder ; 
but  the  forceps  will  always  readily  enter  it 
and  will  act  as  the  best  dilator.  A  tube  of 
some  kind  to  secure,  after  the  operation, 
perfect  drainage  and  repose  of  the  bladder 
is  of  infinite  advantage.  It  is  usually  made 
of  gum-elastic  material,  but  many  years 
ago  the  writer  suggested  the  use  of  a  double 
silver  canula,  sheathed  so  that  it  can  be 
drawn  out  according  to  the  distance  of  the 
bladder  from  the  surface  ;  it  should  be  about 
the  size  of  No.  18  catheter,  with  a  well- 
bevelled  end  and  numerous  small  holes  for 
about  an  inch.  These  small  apertures  are 
better  than  one  or  two  larger  ones,  because 
if  the  tube  has  to  be  retained  several  days, 
the  swelling  of  the  wound’s  surface  may 
cause  the  granulations  to  bulge  into  these 
apertures  and  make  its  withdrawal  painful, 
and  even  cause  a  little  bleeding. 

No  special  preparation  of  the  patient  is 
called  for  beyond  a  judicious  diet  for  a  few 
days,  a  mild  laxative  if  necessary,  and  an 
enema  shortly  before  the  hour  of  operation. 
The  table  for  the  patient  and  the  chair  for 
the  surgeon  should  be  of  such  relative  height  s, 
that  the  latter  can  easily  proceed  without 
having  to  raise  his  hand  and  arm  uncom¬ 
fortably. 

AYhile  the  anaesthetic  is  being  adminis¬ 
tered,  the  anklets  may  be  adjusted.  The 
two  assistants  who  support  the  legs  must  be 
mindful  of  their  duties,  which  are,  to  keep 
the  patient  in  a  straight  and  immovable 
position,  with  his  thighs  well  flexed  on  the 
body  and  the  knees  symmetrically  separated. 
This  is  best  done  by  folding  one  arm  over  the 
patient’s  knee,  with  the  forearm  and  hand 
along  the  inner  side  of  the  leg,  the  other 
hand  supporting  the  foot,  but  ready  at  any 
moment  to  assist  the  operator  if  required. 
The  staff  may  be  introduced  either  before 
or  after  the  anklets  are  locked;  if  before, 
care  must  be  taken  that  it  is  not  driven  in 
upon  the  bladder  during  the  rough  move¬ 
ments  of  flexing  the  legs.  The  presence  of 
a  stone  will  be  verified  by  the  staff ;  if  any 
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doubt  on  this  point  is  felt,  a  sound  should 
be  substituted  and  a  proper  search  made,  | 
and  if  still  the  stone  cannot  be  detected,  the 
operation  must  be  postponed.  This,  how¬ 
ever,  will  very  seldom  happen  ;  in  several  j 
hundred  operations  the  writer  has  only  once  i 
known  it  occur,  and  that  was  in  the  practice  ' 
of  Mr.  Liston.  The  patient,  a  fat,  elderly 
man,  with  an  enlarged  prostate,  had  twice 
been  removed  from  the  table  ;  on  the  third 
attempt,  although  the  stone  had  been  felt 
the  day  before  with  the  sound,  the  staff  did 
not  strike  it  at  the  time  of  operation.  When 
the  bladder  was  opened  and  the  forceps  were  : 
introduced,  still  no  stone  could  be  felt ;  there  1 
was  free  bleeding,  and  a  clot  was  entangled 
in  the  blades  of  the  forceps,  and  in  this  clot 
were  two  small  stones  which  had  been  un-  | 
consciously  removed.  The  position  of  the 
staff  is  a  matter  of  importance  :  instead  of 
keeping  its  handle  perpendicular,  the  staff-  : 
holder  should  incline  his  hand  considerably  I 
towards  the  patient’s  abdomen,  and  gently 
push  the  convexity  of  the  staff  towards  the 
perineum.  The  effect  of  this,  as  verified 
by  dissection,  is  to  bring  the  membranous 
urethra  slightly  nearer  to  and  almost  pa¬ 
rallel  with  the  surface  of  the  perineum  ;  the 
groove  is  more  easily  reached,  the  operator 
has  no  inducement  to  open  the  urethra  too 
far  forwards,  and  the  bulb  and  its  artery  will  j 
probably  escape  being  cut.  The  end  of  the 
staff  need  not,  by  this  plan,  be  withdrawn 
from  the  bladder ;  but  if  it  were,  it  would 
be  immediately  replaced  when  the  staff  is 
brought  into  the  perpendicular  position  and 
hooked  firmly  under  the  pubic  arch,  before 
the  deep  incisions  are  made. 

Before  commencing  the  operation,  the 
finger  is  passed  into  the  rectum  to  ascertain 
that  it  is  empty,  to  note  the  size  of  the  pros¬ 
tate,  and  to  secure  the  proper  position  of  the 
staff'.  The  first  incision  should  be  about  three 
inches  in  length  or  more,  according  to  the 
estimated  size  of  the  stone  and  of  the  pros¬ 
tate  ;  the  freer  the  incision,  the  easier  it  is  to 
bury  the  knuckles  in  it  and  reach  a  deeply- 
placed  bladder.  The  knife  is  entered  perpen¬ 
dicularly  rather  more  than  an  inch  above 
the  anus,  and  a  little  to  the  properleft  of  the  , 
middle  line ;  this  first  puncture  should  be 
of  some  depth,  but  not  deep  enough  to  touch 
the  staff :  should  it  do  so,  it  may  be  assumed 
that  the  urethra  has  been  opened  too  far 
forward,  and  free  bleeding  may  be  the  need¬ 
less  result.  The  direction  of  the  incision 
should  be  well  towards  the  tuberosity  of  the 
ischium — nearer,  that  is,  to  it  than  to  the 
anus.  The  left  forefinger  is  then  pressed 
deeply  along  the  upper  angle  of  the  wound, 
and  the  staff  felt  for ;  it  can  always  be 


found,  but  it  is  not  easy  to  place  the  finger¬ 
nail  on  the  edge  of  the  groove.  This  would 
require  a  good  deal  of  rotation  of  the 
hand,  and  the  uncut  tissues  prevent  it ; 
it  will  suffice  if  it  rests  fairly  on  the  staff. 
The  surgeon,  keeping  his  eye  on  the 
latter,  will  slip  the  knife  along  the  back  of 
the  finger  and  will  easily  find  the  groove  ; 
if  there  is  any  difficulty,  the  knife  is  not 
to  be  at  once  carried  deeper,  but  its  point 
should  be  moved  laterally,  without  cutting, 
when  it  will  probably  be  found  to  touch  the 
staff  on  one  side  or  other,  and  the  groove 
will  be  quickly  entered.  This  being  done, 
the  staff  is  raised  into  the  perpendicular 
position  and  hooked  firmly  up  against  the 
pubic  arch,  as  before  mentioned,  the  knife  fol¬ 
lowing  it,  and  then  being  pushed  cautiously 
along  quite  to  the  end  of  the  groove  in  the 
bladder.  Young  operators  sometimes  find 
this  a  little  awkward ;  they  are  so  strongly 
cautioned  against  allowing  the  knife  to 
leave  the  staff  that  they  direct  it  upwards, 
and  its  point,  impinging  against  the  metal, 
will  not  readily  glide  along  ;  it  is  only  neces¬ 
sary  to  raise  the  hand  a  little  to  make  it 
slip  forwards.  The  beginner  should  prac¬ 
tise  this  before  operating,  and  the  xunper 
adaptation  of  the  knife  and  staff  will  soon 
be  acquired. 

The  next  step  is  one  of  delicacy  and 
importance.  It  is  useless  to  withdraw 
the  knife  in  the  same  line  as  it  entered, 
unless  the  stone  is  very  small ;  some  divi¬ 
sion  of  the  prostate  and  neck  of  the  bladder 
is  necessary,  and  it  is  now  to  be  made  by 
a  draw-cut.  The  knife,  with  its  edge  well 
lateralised,  is  to  be  pressed  gently  but 
steadily  downwards  and  outwards  as  it  is 
withdrawn,  the  pressure  diminishing  by 
degrees  to  nothing  as  the  external  wound 
is  reached.  Only  experience  can  guide  one 
aright  at  this  stage.  Those -who  prefer  a 
free  incision,  with  its  risks  of  haemorrhage 
and  extravasation  of  blood  or  urine,  will 
use  more  pressure  ;  and  those  who  prefer  a 
small  incision,  with  the  certainty  of  lacera¬ 
tion,  will  use  less :  the  safe  course  is  the 
medium  one. 

The  left  index  finger  is  now  passed  along 
the  groove  into  the  bladder,  and  the  staff’  is 
withdrawn.  The  depth  of  the  bladder,  the 
size  and  position  of  the  stone,  and  the  ex¬ 
tent  of  the  deeper  part  of  the  wound  are 
ascertained.  The  finger  is  to  be  used  to 
dilate  the  neck  of  the  bladder  in  all  direc¬ 
tions,  employing  pretty  strong  pressure  in 
doing  it,  and  so  making  a  smooth  path  for 
the  entry  of  the  forceps  and  for  the  further 
dilatation  of  the  vesical  orifice.  Martineau 
and  Liston  laid  great  stress  on  this  dilata- 
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tion  by  the  finger.  Having  ascertained  the 
size  of  the  stone,  the  surgeon  selects  the 
forceps,  taking  care  not  to  fall  into  the  mis¬ 
take  of  using  too  small  a  pair ;  he  passes 
them  along  the  upper  or  dorsal  surface  of 
the  finger,  withdrawing  the  latter  as  the 
forceps  enter.  The  blades  should  be  fully 
introduced  before  opening  them — this  is 
done  slowly  and  in  a  lateral  direction — then, 
by  giving  a  quarter  turn  to  the  handles,  one 
blade  is  made  to  sweep  round  to  the  lower 
fundus  of  the  bladder,  and  by  this  man¬ 
oeuvre  the  stone  will  almost  certainly  be 
caught.  If  it  is  not,  the  process  will  be  re¬ 
peated,  and,  if  there  is  still  a  difficulty,  the 
surgeon  will  ascertain  if  he  has  not  passed 
over  the  stone,  which  is  not  infrequently 
found  close  behind  the  prostate  and  beneath 
the  forceps  ;  if  this  be  so,  he  will  withdraw 
them  slightly,  elevate  the  handles,  and  re¬ 
peat  the  rotatory  movement.  Sometimes, 
though  rarely,  the  stone  is  entangled  or 
held  by  irregular  contraction  of  the  bladder 
at  the  upper  fundus,  in  which  case  the 
handles  should  be  lowered  and  the  blades 
directed  upwards,  while  an  assistant  makes 
firm  pressure  above  the  pubes.  The  large 
size  of  the  stone  sometimes  makes  it  diffi¬ 
cult  to  grasp  it ;  in  this  case  the  operator 
will  withdraw  the  forceps,  perhaps  take  a 
larger  pair,  and  having  ascertained  with  his 
finger  the  exact  position  of  the  stone,  he 
will  introduce  them  so  that  the  tips  of  the 
blades  impinge  on  it ;  then  by  slowly  open¬ 
ing  them  they  will  be  found  to  glide  over 
each  side  of  the  stone,  and  a  good  hold  is 
obtained. 

All  these  manoeuvres  are  to  be  slowly 
and  gently  conducted,  and  there  should 
be  no  wild  ‘  digs  ’  at  the  stone  or  sudden 
alterations  of  method.  The  extraction 
should  be  deliberate  and  steady,  the  direc¬ 
tion  somewhat  downwards,  the  blades  and 
handles  of  the  forceps  kept  in  a  vertical 
position,  and  no  rotation  made  as  the  stone 
advances,  for  fear  of  injuring  the  prostate 
and  neck  of  the  bladder.  Should  there  be 
much  resistance  and  no  sense  of  gradual 
yielding,  the  surgeon  will  ask  himself  the 
question  whether  this  is  due  to  an  insuffi¬ 
cient  opening,  or  to  the  projection  of  the 
ends  of  an  oval  stone  laterally  beyond  the 
blades.  This  latter  may  be  known  by  ob¬ 
serving  that  the  bladder  is  brought  bodily 
down,  so  that  the  prostate,  which  is  pro¬ 
bably  large,  is  visible  near  the  external 
wound ;  in  this  case,  the  stone  must  be 
liberated,  the  finger  again  introduced,  and  a 
fresh  hold  taken.  If  the  obstruction  is  due 
to  a  large  stone  and  too  small  a  wound,  the 
latter  is  to  be  enlarged  in  the  direction  of 


the  first  incision  ;  this,  in  the  opinion  of  the 
writer,  is  preferable  to  making  a  division  of 
the  neck  of  the  bladder  on  the  opposite  side, 
and  preferable,  too,  to  using  undue  traction 
force.  The  stone  being  removed,  the  bladder 
is  again  fully  examined  with  the  finger,  and 
if  necessary  with  a  searcher,  to  see  if  an¬ 
other  calculus  or  piece  of  one  remains  ;  any 
bleeding  vessels  are  to  be  tied,  or  the  wound 
plugged,  as  will  presently  be  described. 
The  silver  tube  is  introduced  and  secured 
by  tapes  and  a  bandage  round  the  body,  a 
morphia  suppository  put  into  the  rectum, 
and  the  patient  placed  in  bed  with  hot 
bottles  to  his  feet. 

The  after-treatment  is  very  simple.  'The 
bed  should  be  a  firm  hair-mattress,  pro¬ 
tected  by  a  waterproof,  and  plenty  of  old 
sheets  cut  into  squares  for  frequent  removal ; 
a  rope  and  cross-bar  should  be  arranged 
above,  so  that  with  his  hands  the  patient 
can  raise  his  hips  without  undue  exertion. 
His  knees  are  to  be  supported  by  separate 
pillows,  with  an  interval  between  them,  so 
that  the  light  is  not  obstructed  and  the 
tube  can  easily  be  got  at.  This  must  be 
kept  free,  by  a  feather  or  a  small  sponge  on 
a  wire,  so  that  the  urine  shall  easily  pass, 
and  clots  be  removed  if  necessary.  The 
secretion  of  urine  is  often  scanty  for  the 
first  twelve  or  twenty-four  hours,  and  then 
it  flows  freely  ;  if  it  ceases,  and  the  patient 
is  in  pain,  the  tube  should  be  gently  pushed 
a  little  further  in,  or  a  flexible  catheter  may 
be  passed  through  it  into  the  bladder.  In 
ordinary  cases  the  tube  may  be  withdrawn 
in  thirty-six  hours,  but  if  the  prostate  is 
large  or  if  the  patient  had  been  compelled 
to  use  the  catheter  previously,  it  will  be 
right  to  retain  it  three  or  four  days  or  more  ; 
and  even  then  it  will,  in  the  cases  just 
mentioned,  be  requisite  for  the  nurse  or 
surgeon  to  draw  off  the  urine  by  passing  a 
catheter  through  the  wound  as  often  as  may 
be  necessary,  until  its  use  by  the  urethra  is 
resumed.  If  the  urine  is  alkaline  and  acrid, 
the  skin  of  the  perineum  and  nates  is  apt 
to  be  excoriated,  especially  in  the  aged  and 
feeble  ;  and  this  is  to  be  guarded  against  by 
frequent  washing  and  change  of  bed  linen, 
and  by  the  free  application  of  zinc  ointment. 
In  these  cases,  much  benefit  will  accrue 
from  washing  out  the  bladder  with  Condy 
and  water  or  boracic  water,  twice  or  thrice 
daily ;  the  deposit  of  phosphates,  which  coats 
the  surface  of  the  wound  and  may  lead  even 
to  phosphatic  concretion  and  recurrent 
stone,  is  thereby  lessened,  and  the  cystitis 
is  greatly  alleviated.  The  diet  should  be 
simple  and  good ;  a  mild  aperient  may  be 
taken  on  the  third  day,  and,  if  requisite,  it 
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should  be  aided  by  a  simple  enema.  The 
mine  generally  begins  to  flow  by  the  urethra 
between  the  end  of  the  first  and  second 
■week,  depending  somewhat  on  the  size  of 
the  stone  and  the  condition  of  the  patient ; 
and  the  external  wound  is  generally  healed, 
and  the  cure  complete,  within  the  month. 

The  Obstacles  met  with  in  lithotomy  are 
chiefly  due  to — 1,  the  large  size  of  the  stone  ; 
2,  enlarged  prostate ;  3,  breakage  of  the 
stone  ;  4,  encysted  stone.  (1)  The  mode  of 
dealing  with  large  stones  has  already  been 
briefly  described.  In  these  days  of  anaes¬ 
thetics,  stones  of  such  magnitude  as  are 
described  in  the  Medico-Chirurgical  Tran¬ 
sactions,  vol.  xi.,  are  not  likely  to  be 
met  with.  The  largest  in  the  Norwich 
Hospital  weighed  nearly  thirteen  ounces, 
and  the  surgeon  failed  to  extract  it.  There 
is,  however,  a  stone  in  the  hospital  museum 
which  weighed  nearly  fifteen  ounces ;  it 
was  successfully  removed  by  Mr.  Harmer  in 
1746,  assisted  by  Benjamin  Gooch,  who,  in 
describing  the  operation,  says  :  ‘  I  divided 
the  parts  occasionally  as  he  continued  to 
make  a  gentle  extraction.’  This  sentence 
describes  pithily  the  best  mode  of  removing 
stones  of  large  size ;  it  means  practically 
a  judicious  combination  of  dilatation  and 
cutting,  and  probably  some  rupture  of  tis¬ 
sues.  It  is  far  better  than  attempting  to 
break  a  hard  compact  stone,  by  which 
serious  injury  to  and  sloughing  of  the  soft 
parts  are  likely  to  be  produced.  In  the 
present  day,  however,  it  is  probable  that 
stones  weighing  upwards  of  three  ounces 
will  be  dealt  with  by  the  improved  method 
of  supra-pubic  lithotomy. 

(2)  Enlarged  prostate,  undoubtedly,  is 
sometimes  a  serious  obstacle  in  lithotomy, 
and  if  it  is  combined  with  a  full-sized  stone 
the  difficulty  is  very  considerable.'  The  blad¬ 
der  is  probably  beyond  reach,  and  the  size 
and  position  of  the  stone  cannot  be  accu¬ 
rately  known.  Still,  the  finger  will  reach 
well  into  the  prostatic  urethra  ;  the  knife  has 
already  made  a  free  incision,  and  the  forceps 
will  readily  pass  in.  It  is  in  the  extraction 
that  the  trouble  lies  ;  the  rigid  prostate 
will  not  easily  dilate,  and  if  the  stone  is  of 
any  magnitude,  there  is  certain  to  be  some 
yielding  of  tissue.  This  rupture  always  takes 
place  below,  at  the  thinnest  part,  so  that, 
when  the  wound  is  examined  after  the  ex¬ 
traction  of  the  stone,  the  gland  seems  to  be, 
and  indeed  is,  separated  into  two  lateral 
lobes.  If  the  median  portion  projects 
prominently  into  the  bladder,  it  may  get 
entangled  in  the  forceps  and  be  torn  off, 
or  a  fibrous  tumour  in  one  or  other  lobe 
may  be  forced  out  by  the  stone  as  it  passes. 


This  accident  has  been  deemed  by  some 
surgeons  as  of  no  disadvantage,  but  it  is 
probable  that  a  careful  examination  of  the 
subsequent  condition  of  such  patients  would 
show  that,  although  it  may  not  have  en¬ 
dangered  life,  it  has  not  infrequently  been 
followed  by  partial  inability  to  retain  urine. 

(3)  The  breaking  of  the  stone  in  the  for¬ 
ceps  has  two  disadvantages  :  it  makes  the 
repeated  use  of  instruments  necessary,  and, 
what  is  of  more  importance,  it  entails  the 
risk  of  leaving  a  fragment  behind.  The 
same  may  be  said  when  there  are  a  number 
of  small  stones.  Nothing  requires  more  de¬ 
liberate  care  and  perseverance  on  the  part 
of  the  surgeon  than  the  entire  clearance 
of  the  bladder  under  these  circumstances  : 
small  fragments,  or  small  stones,  are  apt  to 
be  surrounded  by  clots  or  viscid  mucus,  or 
to  get  into  the  recesses  of  the  mucous  mem¬ 
brane,  and  are  not  easily  detected  by  the 
searcher  or  even  by  the  finger.  Frequent 
syringing  with  a  Higginson’s  enema  and  a 
small  flexible  tube,  so  as  to  search  every 
part  of  the  bladder  and  allow  of  a  free 
return  stream,  and  the  careful  exploration 
with  the  sound  and  finger,  are  all  that 
can  be  done ;  but  the  case  should  be  nar¬ 
rowly  watched  after  the  operation,  and  if, 
within  two  or  three  weeks,  the  patient 
should  complain  of  pain  when  the  bladder 
contracts,  a  sound  should  be  used.  If  a 
small  piece  of  stone  is  detected,  an  attempt 
may  be  made  to  extract  it  by  means  of 
long  slender  forceps  through  the  wound;  or 
the  latter  may  be  dilated  with  the  finger, 
and  forceps  of  adequate  size  used ;  or,  what 
perhaps  is  a  better  plan,  the  wound  may  be 
allowed  almost  to  heal,  and  a  litliotrite  be 
applied  to  complete  the  cure.  Recurrence  of 
stone  within  two  years  almost  always  means 
that  a  fragment  has  been  left  after  the 
operation.  No  greater  disappointment  than 
this,  both  to  the  surgeon  and  the  patient, 
can  happen.  No  one,  probably,  has  cut 
fifty  patients  without  having  to  admit  and 
lament  its  occurrence,  but  it  is  especially 
liable  to  occur  to  the  inexperienced. 

(4)  The  stone  may  be  encysted,  and  this 
constitutes  a  very  dangerous  and  puzzling 
obstacle.  Fortunately  it  is  rare,  but  the 
writer  has  met  with  at  least  six  or  eight 
instances.  Each  case  will  present  peculiar 
features  ;  no  rule  for  general  adoption  can 
be  laid  down,  and  the  surgeon  must  decide, 
at  the  moment,  how  to  attempt  to  remove 
the  stone,  and  how  far  to  persist  in  such  at¬ 
tempts  and  when  to  desist.  Sometimes,  one 
or  more  stones  are  lying  free  in  the  bladder 
and  can  be  easily  removed,  and  then  the 
finger,  in  making  a  thorough  exploration, 
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feels  the  point  of  one  that  is  hidden  in  a 
sac  or  cyst.  Possibly,  the  surgeon  may 
succeed  in  dilating  the  mouth  of  the  sac 
with  his  finger,  and  possibly,  also,  he  may 
be  able  with  forceps  or,  more  likely,  with 
a  long  narrow  scoop  curved  almost  to  a 
right  angle,  to  dislodge  and  remove  it.  This 
manoeuvre  will  only  occasionally  succeed, 
however,  and  it  will  be  prudent  to  leave 
the  stone  embedded,  in  which  case  ail  that 
can  be  done  will  be  to  remove,  with  the 
lithotrite,  from  time  to  time  projecting 
masses  of  phosphates,  which  are  sure  to  grow 
up  into  the  cavity  of  the  bladder.  In  this 
way  the  patient’s  comfort  maybe  promoted 
for  a  time,  but  ultimately  he  will  sink  from 
cystitis. 

The  Dangers  of  Lithotomy  are — 1, 
haemorrhage ;  2,  wound  of  the  rectum ; 
3,  perforation  of  the  bladder.  (1)  Haemor¬ 
rhage  is  either  primary  or  secondary ;  that 
which  comes  from  the  transverse  artery  of 
the  perineum  or  any  other,  in  the  first  in¬ 
cisions,  may  be  disregarded  at  the  moment ; 
it  generally  ceases  as  the  further  steps  of 
the  operation  proceed,  and  the  vessel  can 
be  tied  when  it  is  concluded.  The  artery 
of  the  bulb  should  not  be  cut,  but  it  fre¬ 
quently  is,  especially  by  beginners,  who 
are  naturally  anxious  to  reach  the  staff, 
and  who  make  their  incisions  too  far  for¬ 
ward  ;  it  is  not  easy  to  place  a  ligature  on 
it,  but  pressure-forceps  will  control  it,  and 
may  be  left  on  for  a  day  or  two.  Deeper 
sources  of  arterial  haemorrhage,  and  that 
which  comes  from  enlarged  hsemorrhoidal 
or  prostatic  veins,  must  be  dealt  with 
by  the  plug,  either  the  air-tampon  of 
Buckston  Browne  fully  introduced  and 
moderately  distended,  or  by  long  strips  of 
dry  lint  pushed  with  a  blunt  instrument 
deeply  all  round  the  silver  tube.  The  end  of 
each  piece  is  left  hanging  from  the  wound, 
and  so  placed  and  noted  that,  when  the 
time  comes  for  removing  the  plug,  the  last 
piece  which  was  put  in  may  be  the  first 
withdrawn.  The  wound,  however,  should 
be  plugged  with  reluctance,  it  is  always 
an  evil ;  it  offers  some  obstacle  to  the  free 
escape  of  urine  and  serous  discharge,  leads 
to  ecchymosis  around  the  base  of  the 
bladder  and  in  the  pelvic  cellular  tissue, 
and  presses,  sometimes  injuriously,  on  the 
neighbouring  soft’  parts.  Before  resorting 
to  it,  ice  may  be  applie'd  to  the  perineum 
and  cold  water  injected  into  the  bladder, 
and  the  case  watched  for  a  short  time. 
Should,  however,  the  loss  of  blood  continue 
actively,  and  particularly  if  it  should  re¬ 
commence  after  an  hour  or  two,  when  the 
patient  is  warm  in  bed  with  reaction  fully 


established,  and  if  it  be  accompanied  b;y 
vesical  tenesmus  and  the  forcible  expulsion 
of  clots,  the  case  must  be  resolutely  dealt 
with  at  once.  The  patient  should  be  brought 
to  the  edge  of  the  bed  in  a  good  light,  the 
tube  removed  and  cleansed,  the  finger  in¬ 
troduced  into  the  bladder  and  coagula  re¬ 
moved  as  far  as  possible  ;  and  then  the  tube 
is  to  be  replaced  and  a  fresh  plug  or  tampon 
introduced.  Secondary  haemorrhage  is  a 
much  more  serious  danger ;  it  may  come  on 
in  three  or  four  days  from  the  softening  of  re¬ 
straining  clots,  or  in  one  or  two  weeks  from 
the  separation  of  sloughs.  It  sometimes  oc¬ 
curs  without  pain  or  the  knowledge  of  the 
patient ;  sometimes,  it  begins  with  a  rigor 
and  the  expulsion  of  coagula,  with  strain¬ 
ing.  At  first,  ice-bags  to  the  perineum  and 
above  the  pubes,  or  the  injection  of  cold 
water,  may  be  tried ;  but  if  the  bleeding 
recurs  to  a  serious  amount,  the  re -inser¬ 
tion  of  the  tube  and  plug,  thoroughly  and 
firmly  applied,  is  chiefly  to  be  depended 
on.  Happily,  it  is  very  rare  to  meet  with  a 
death  from  haemorrhage,  however  near  to 
it  apparently  the  patient  may  be  brought. 

(2)  Wound  of  the  rectum  may  occur  in 
various  ways.  Above  the  internal  sphincter 
the  ampulla  of  the  bowel  approaches  very 
near  to  the  membranous  urethra,  and  it 
may  easily  be  injured  if  the  knife  is  not 
sufficiently  lateralised  while  making  the 
deeper  incisions  ;  or  sloughing  may  follow 
the  extraction  of  a  large  stone  some  time 
after  the  operation.  In  any  case  it  will  be 
right  to  do  nothing  for  a  time  ;  nature  is 
often  competent  to  bring  about  a  complete 
cure  as  the  healing  goes  on.  If  not,  the 
perineal  wound  may  close  and  a  recto- 
urethral  fistula  will  remain,  and,  so  remain¬ 
ing,  a  slight  exchange  of  the  fluid  contents 
of  either  canal  may  take  place  with  but 
little  attending  inconvenience.  Should  the 
perineal  wound  not  heal,  and  there  is  a 
free  communication  with  the  bowel  close 
above  the  sphincter,  the  latter  should  be 
divided  ;  but  this  will  seldom  be  required. 
Caustics  or  Paquelin’s  cautery  carefully 
used  will  lead  to  contraction,  and  time  will 
aid  much. 

The  perineal  wound  may  be  slow  to 
heal,  either  through  injury  done  by  the 
forcible  extraction  of  a  large  stone,  or 
through  the  feeble  condition  of  the  patient 
leading  to  the  deposit  of  jxhosphatic  matter 
on  the  entire  surface  of  the  wound.  By 
degrees  this  coating  comes  away,  but  it 
sometimes  happens  that  little  cavities  may 
be  formed  in  or  near  the  prostate,  and  so 
the  complete  and  firm  healing  of  the  wound 
is  delayed.  It  may  even  happen  that  some 
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particles  of  this  phosphatic  covering  may 
pass  into  the  bladder  or  remain  in  the 
prostate,  and  so  give  rise  to  future  trouble 
and  recurring  stone.  This  condition  of 
things  should  be  carefully  watched;  fre¬ 
quent  syringing  through  the  wound  with 
boracic  or  acidulated  water  early  in  the 
case  will  tend  to  obviate  it,  and  remove  the 
incrustation  and  prevent  the  consequences 
named.  The  insertion  of  probes  coated 
with  nitrate  of  silver  or  the  wire  cautery 
will  expedite  the  healing  of  a  clean  sinus, 
but,  here  again,  time  and  the  restoration  of 
the  patient’s  strength  are  important  aids  to 
full  recovery. 

(8)  Perforation  of  the  bladder  is  an 
accident  which  can  rarely  happen.  It  may 
occur  in  a  contracted  bladder  with  a  staff 
having  too  long  a  curve  and  too  pointed  an 
end,  and  especially  if  the  surgeon,  taking 
the  staff  in  his  left  hand,  pulls  it  somewhat 
towards  himself  as  some  surgeons  do  who 
use  the  gorget  ;  the  knife  can  never  injure 
the  bladder  if  its  point  is  carefully  kept 
within  the  groove.  The  accident  is  pro¬ 
bably  not  suspected  at  the  time,  but  rapid 
and  overwhelming  peritonitis  quickly  sets 
in,  and  the  misfortune  is  only  discovered 
at  the  autopsy. 

The  Causes  of  Death  after  Lithotomy 
are  various — shock  and  exhaustion  ;  sup¬ 
pression  of  urine  and  kidney  disease ;  ; 
phlebitis  and  pyaemia ;  and  extravasation 
of  urine.  The  last  was  considered,  by  the 
older  surgeons,  to  be  by  far  the  most  frequent 
of  the  fatal  effects  of  lithotomy.  At  the 
present  time  this  is  by  no  means  admitted 
to  be  the  case ;  it  is  probable  that,  with 
the  advance  of  pathological  knowledge,  the 
causes  of  death  which  used  to  be  attributed 
to  infiltration  of  urine  are  now  recognised 
to  be  due  to  other  conditions.  When  it 
does  occur  it  may  be  looked  for  about  the 
third  or  fourth  day  or  later ;  it  is  often 
insidious  in  its  approach  ;  there  may  or 
may  not  be  a  rigor,  little  or  no  pain,  pro¬ 
bably  some  tenderness  of  the  lower  abdo¬ 
men  ;  dry  tongue,  fever,  anorexia,  hiccup, 
exhaustion,  and  death.  Sometimes  it  is 
accompanied  by  tympanitic  distension  and 
peritonitis,  and  sometimes,  too,  its  progress 
is  milder  and  the  condition  ends,  not  ne¬ 
cessarily  in  death,  but  in  pelvic  abscess, 
which  may  find  an  escape  through  the 
-wound  or  bowel,  or  be  reached  by  incision 
of  the  abdominal  wall.  The  treatment  of 
these  various  conditions  is  not  materially 
modified  by  their  connection  with  lithotomy, 
and  need  not  be  specially  described  here. 

Lithotomy  in  Children  is  modified  by 
the  anatomical  conditions  that  the  bladder 


is  situated  high  in  the  pelvis,  the  prostate 
is  wholly  undeveloped,  and  the  urethra  very 
small ;  this  last  fact  alone  constitutes  the 
chief  difficulty  and  risk  of  failure.  The 
incisions,  although  they  will  properly  be 
made  more  freely  in  proportion  than  in  the 
adult,  must  still  be  limited,  and  the  attempt 
to  pass  the  finger  along  the  staff— which 
already  fills  the  urethra — is  fraught  with 
the  risk  of  separating  the  bladder  from  its 
anterior  connections,  pushing  it  back  away 
from  the  staff,  and  failing  to  reach  it  alto¬ 
gether.  In  a  young  child,  the  least  force 
used  at  this  stage  of  the  operation  will  end 
in  this  failure,  and  gorgets,  dilators,  and 
other  contrivances  have  been  designed  to 
obviate  the  difficulty ;  but  these  instru¬ 
ments  themselves  require  very  careful 
handling,  and  have  sometimes,  in  the  hands 
of  inexperienced  operators,  led  to  disaster. 
The  writer  has  never  used  them,  but  has 
proceeded  in  one  or  other  of  the  following 
ways  : — The  staff  being  exposed  and  the 
resistance  to  the  finger  recognised,  the 
surgeon  will  consider  the  position,  and,  if 
he  has  the  least  doubt  as  to  the  sufficiency 
of  his  incision,  he  will  again  use  the  scalpel 
or  a  probe-ended  bistoury  and  extend  it, 
and  again  try  his  finger  ;  should  its  passage 
be  still  resisted,  he  may  introduce  easily 
a  pair  of  ordinary  polypus-forceps  along 
the  groove,  and  dilate  the  neck  of  the 
bladder  by  opening  the  blades ;  he  may 
even  carefully  seize  and  remove  the  stone 
with  them,  or,  having  stretched  the  parts 
open,  he  may  introduce  his  finger  and  the 
lithotomy-forceps  or  scoop  in  the  usual 
manner.  Another  method  the  writer  has 
frequently  adopted  is  this  :  when  the  staff 
is  well  exposed  and  the  deep  incision  made, 
the  tip  of  the  left  forefinger  is  placed  on  it, 
but  no  attempt  is  made  to  pass  it  into  the 
bladder  until  the  staff  is  withdrawn ;  then 
the  finger  is  gently  wormed  along  the 
empty  urethra,  dilating  it  as  it  goes.  With 
an  empty  urethra  and  a  proper  incision,  he 
has  never  met  with  any  real  obstacle  to 
the  passage  of  the  finger;  there  is  no  other 
route  open  to  it,  and  it  is  only  a  question 
of  sufficient  or  insufficient  room.  But  here, 
as  always,  the  golden  rule  of  avoiding 
undue  force  must  be  remembered,  and,  if 
resistance  is  met  with,  the  staff  should  be 
reintroduced  and  the  knife  again  applied. 
With  this  exception,  the  other  steps  in  the 
operation  in  children  are  similar  to  and 
more  easily  carried  out  than  in  the  adult. 
Urinary  infiltration  is  so  little  to  be  dreaded 
in  children  that  it  is  not  necessary  to  use 
a  tube  ;  moreover,  it  is  difficult  to  restrain 
the  sudden  movements  of  a  child  during 
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sleep  or  even  when  awake,  and  on  this 
account  a  tube  is  objectionable. 

Median  Lithotomy  is  performed  as 
follows : — The  staff,  of  moderate  size  with 
a  central  wide  groove,  is  held  as  in  the 
lateral  operation,  with  its  handle  inclined 
towards  the  umbilicus.  The  left  forefinger 
is  passed  into  the  rectum,  with  its  tip  resting 
against  the  apes  of  the  prostate.  Keeping 
it  steadily  there  as  a  guide  to  the  mem¬ 
branous  urethra,  a  long  narrow  bistoury, 
double-edged  near  its  point,  is  passed,  with 
its  back  towards  the  bowel,  through  the 
raphe  of  the  perineum  straight  into  the 
staff.  Having  reached  the  groove,  and  the 
handle  of  the  staff  being  replaced  in  the 
perpendicular  position  and  hooked  well  up 
against  the  arch  of  the  pubes,  the  knife  is 
pushed  slightly  towards  the  bladder  so  as 
just  to  nick  the  apes  of  the  prostate  ;  then 
a  forward  cut  is  made  along  the  groove  for 
nearly  an  inch,  in  order  to  divide  the  mem¬ 
branous  urethra,  and  as  the  bistoury  is 
removed  a  draw-cut  upwards  is  carried 
through  the  central  line  of  the  perineum  to 
the  requisite  estent.  The  operation  is  then 
completed  as  in  lateral  lithotomy.  Some 
operators  prefer  to  reach  the  staff  by  dis¬ 
secting  down  to  it ;  but  the  plan  advocated 
above  is  simpler,  and  is  perhaps  less  likely 
to  wound  either  the  bulb  or  the  rectum. 

The  advantages  of  the  median  over  the 
lateral  operation  are  :  the  somewhat  smaller 
amount  of  cutting,  the  rapid  recovery  in 
favourable  cases,  and  the  slight  injury  done 
to  the  neck  of  the  bladder,  but  these  ad¬ 
vantages  are  only  obtained  when  the  stone 
is  small ;  when  it  is  large  the  difficulty  of 
extraction  is  considerable,  and  laceration  of 
tissue  is  unavoidable.  The  disadvantages 
are  :  the  liability  to  wound  the  bowel,  which 
lies  in  immediate  and  dangerous  proximity 
to  the  wound  ;  the  frequent  occurrence  of 
troublesome  bleeding,  which  can  only  be 
arrested  by  the  tampon  or  the  plug,  and  the 
general  want  of  room  and  space  for  dealing 
with  stones  of  some  magnitude.  It  is  true 
that  the  writer  has  removed  a  stone  by  this 
method  which  weighed  nearly  five  ounces, 
but  he  believes  that,  with  the  lateral  opera¬ 
tion,  the  manipulation  would  have  been 
easier  and  the  recovery  of  the  patient 
quicker.  Some  years  ago,  the  surgeons  of  the 
Norwich  Hospital  gave  median  lithotomy 
a  fair  and  extensive  trial,  the  writer  alone 
having  had  upwards  of  fifty  cases,  and  the 
result  was  that  he  and  his  colleagues  have 
all  but  relinquished  it  both  for  children  and 
for  adults.  The  advantages  seemed  to  them 
to  be  on  the  whole  less  than  the  disadvan¬ 
tages,  and  the  results  were  not  more  favour¬ 


able  than  in  the  lateral  operation,  if  so 
good.  It  is  suitable  only  for  small  stones, 
and  these,  for  the  most  part,  are  best  dealt 
with  by  lithotrity. 

Supra-pubic  Lithotomy,  since  its  first 
introduction  by  Peter  Franco  in  1541,  has 
experienced  many  vicissitudes.  In  its 
first  century  it  awakened  great  hopes  of 
success,  which,  however,  owing  to  repeated 
failures  gradually  faded  away,  and  it  fell 
into  disrepute  until  about  the  beginning  of 
the  last  century,  when  it  was  revived  and 
adopted  amongst  others  by  Cheselden,  who 
practised  it  with  such  success  that  surprise 
may  be  felt  that  he  ever  relinquished  it. 
He  was,  however,  induced  to  do  so,  not  by 
any  dissatisfaction  with  it,  but  by  the  hope 
of  even  greater  success  from  the  adoption 
and  modification  of  the  perineal  operation 
of  Raw.  The  lateral  method,  when  it  be¬ 
came  stamped  by  the  sanction  and  success 
of  Cheselden,  took  its  place  firmly,  and 
again  the  high  operation  became  obsolete. 
During  the  last  thirty  years  it  has  been 
practised  some  forty  or  fifty  times  in 
America,  as  may  be  seen  in  a  good  paper  on 
the  whole  subject  by  Dulles  in  the  American 
Journal  of  Medical  Sciences ,  July  1875  ; 
but  its  success  was  not  sufficient  to  recom¬ 
mend  it  to  English  surgeons,  who  have  been 
content  to  adopt  it,  unwillingly,  only  in 
cases  of  unusually  large  stones. 

In  1880,  however,  a  fresh  impulse  was 
given  by  the  improved  method  of  operating 
suggested  by  Professor  Petersen  of  Kiel.  He 
noticed  the  effect  of  fully  distending  the 
rectum  in  causing  the  bladder  to  project 
above  the  pubes,  so  as  to  bring  it  within 
easy  reach  and  to  remove  the  anterior  fold 
of  the  peritoneum  well  above  the  risk  of 
injury  by  an  incision.  This  indeed  was 
fully  demonstrated  by  Dr.  Garson  in  a 
paper  published  in  the  Edin.  Med.  Journ. 
for  October  1878.  He  distended  the  rectum 
by  introducing  a  rubber  bag  and  filling  it 
with  water.  The  bladder  having  been  also 
distended,  the  body  was  frozen,  and  a  verti¬ 
cal  section  of  the  pelvis  made  and  accurate 
observations  and  measurements  taken. 
These  observations  made  by  Garson,  when 
under  Professor  Braune  of  Leipsic,  may  be 
said  to  have  laid  the  foundation  of  the 
present  mode  of  conducting  the  high  opera¬ 
tion. 

Operation. — The  patient  rests  on  his 
back  near  the  end  of  the  table,  with  the 
knees  elevated  and  separated.  The  surgeon 
first  introduces  a  catheter,  washes  out  the 
bladder  with  boracic  water,  and  fills  it 
slowly  and  carefully  with  the  same  as  full 
as  it  can  easily  bear.  The  catheter  is  with- 
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drawn  and  the  water  retained  by  a  ligature 
on  the  penis.  The  india-rubber  bottle  is 
next  introduced  into  the  rectum.  This  bottle 
is  made  of  thin  rubber ;  it  is  pear-shaped, 
with  a  long  tube  at  one  end  through  which 
to  till  it.  It  is  introduced  empty  by  folding 
it  longitudinally  and  dipping  it  into  car¬ 
bolic  oil.  Warm  water  is  slowdy  injected 
by  a  common  enema  syringe  through  the 
long  tube.  The  water  is  contained  in  a  pint- 
glass  graduated  measure,  so  that  the  exact 
quantity  used  can  be  watched ;  this  is  a 
matter  of  some  moment,  for,  if  an  excessive 
quantity  be  introduced,  there  will  be  risk  of 
rupturing  the  coats  of  the  rectum.  Petersen 
says  as  much  as  21  oz.  (avoir.)  may  be 
used ;  but  this  would  probably  be  seldom 
required,  and  from  12  to  16  oz.  will  be  found 
sufficient.  The  writer  in  one  case  used 
18  oz.,  and  it  was  noticed  that  when,  after 
the  stone  had  been  removed,  the  bag  was 
emptied  and  withdrawn,  a  teaspoonful  of 
blood  escaped.  The  patient  died  of  kidney 
disease  and  suppression  of  urine,  and  it  was 
found,  on  post-mortem  examination,  that 
the  mucous  membrane,  and  even  the  circu¬ 
lar  muscular  fibres,  of  the  bowel  had  been 
ruptured  at  the  upper  or  bladder  side,  and 
that  there  was  some  ecchymosis  and  sloughy 
tissue  around  the  injured  part. 

The  patient’s  legs  are  now  lowered,  and 
an  incision  about  three  inches  long  is  made 
in  the  median  line,  the  lower  end  of  which 
comes  well  over  the  upper  border  of  the 
symphysis  pubis.  The  operator  works  his 
wray  between  the  recti  and  pyramidales 
muscles,  nicking  them  on  each  side  if 
necessary,  until  he  comes  to  the  loose  fat 
which  covers  the  bladder  wall ;  this  is 
scratched  through  by  the  finger-nail  or 
handle  of  the  knife.  The  peritoneum  will 
probably  not  be  seen,  for  the  fold  of  it  will  be 
an  inch  or  two  above  the  knife.  The  bladder 
being  exposed,  a  tenaculum  or  hook  is  used 
to  steady  it,  and  the  knife  is  dipped  into  it 
on  a  level  with  the  upper  border  of  the  pubes, 
and  the  wound  is  extended  a  little  upwards 
and  downwards.  The  water  immediately 
gushes  out,  and  the  stone  is  felt  with  the 
finger  close  at  hand.  In  some  cases,  when 
it  is  small,  it  can  be  removed  with  the 
finger  alone  or  aided  by  a  scoop  ;  but  with 
large  stones,  for  which  alone  English  sur¬ 
geons  are  likely  to  resort  to  the  high  opera¬ 
tion,  forceps  of  adequate  size  must  be  used. 
The  edges  of  the  bladder-wound  may  re¬ 
quire  to  be  held  up  and  steadied  by  delicate 
hooks,  during  this  manipulation.  Extraction 
should  be  slow,  and  very  little  force  used, 
for  it  is  better  to  extend  the  incision  up¬ 
wards  rather  than  bruise  the  wound  by 


over-stretching.  The  wall  of  the  bladder  is 
apt  to  bleed  rather  freely,  but  it  soon  ceases, 
and  any  little  vessel  may  be  secured  by 
ligature  if  necessary.  A  full-sized,  long 
drainage-tube  is  passed  fully  into  the  blad¬ 
der,  and  secured  by  a  thread  to  the  margin 
of  the  external  wound.  The  upper  part  of 
the  bladder  wound  is  closed  by  two  or  three 
fine  catgut  or  silk  sutures  :  the  upper  part  of 
the  external  wound,  too,  may  be  closed,  the 
lower  part  being  left  open  for  the  escape  of 
blood  or  other  fluid.  Oiled  lint  and  absor¬ 
bent  bags  are  secured  around  the  tube,  and 
the  patient  is  placed  in  bed  on  his  side,  with 
the  free  end  of  the  tube  in  a  basin  by  the 
side  of  the  bed.  When  this  position  be¬ 
comes  irksome,  he  may  turn  on  the  other 
side,  care  being  taken  that  the  tube  is  pro¬ 
perly  placed  and  the  dressings  not  disturbed. 

Some  surgeons  recommend  that,  in  addi¬ 
tion  to  the  tube,  a  catheter  should  be  retained 
in  the  bladder  through  the  urethra  ;  others 
that  no  tube  should  be  used,  but  the  aper¬ 
ture  in  the  bladder  wholly  closed  and  the 
bladder  drained,  either  by  a  catheter  tied  in, 
or  by  a  tube  introduced  through  a  perineal 
opening.  On  this  point,  and  in  several  de¬ 
tails  of  the  operation,  further  experience  is 
wanted  for  trustworthy  guidance.  So  also, 
it  is  too  early  to  speak  of  results.  Petersen, 
and  Guyon  of  Paris,  have  had  fair  success, 
but  the  number  of  cases  is  at  present  too 
small  to  admit  of  comparison  with  lateral 
lithotomy.  The  chief  danger  to  be  appre¬ 
hended  is  from  extravasation  of  urine  behind 
the  pubes,  in  the  loose  cellulo -adipose  tissue 
around  the  bladder.  Peritonitis,  which 
used  to  be  the  too  frequent  result  of  the 
high  operation,  was  due  to  direct  wound 
of  the  peritoneum ;  now,  however,  this  can 
scarcely  happen,  and  peritonitis  will  only 
occur  as  a  secondary  consequence  of  urinary 
extravasation.  From  shock,,  from  hsemor- 
rhage,  from  possible  impotence,  from  wounds 
of  the  rectum  and  perineal  fistula,  which  are 
the  occasional  results  of  perineal  lithotomy, 
the  supra-pubic  method  will  be  free.  The 
operation  is  easy  to  do,  and  unless  it  turns 
out  to  have  a  heavy  mortality,  it  is  almost 
certain  to  take  a  high  place  in  professional 
esteem,  and  to  supplant  all  other  methods 
for  the  removal  of  large  stones. 

Lithotomy  in  the  Female,  whether 
adult  or  child,  is  still  surrounded  by  several 
undecided  questions.  Stones,  of  small  or 
even  of  moderate  size,  may  safely  be  re¬ 
moved  by  dilating  the  urethra  with  the 
three-branched  screw  instrument  so  as  to 
admit  one  or  two  fingers  ;  this  is  followed 
by  small  lithotomy-forceps,  and  the  stone  is 
slowly  extracted.  Some  laceration  of  the 
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mucous  membrane  of  the  urethra  is  almost 
sure  to  occur,  but  the  result  of  this  pro¬ 
ceeding  is  most  satisfactory  ;  the  patient 
will  experience  no  incontinence  of  urine  or 
other  ill-effect,  and  will  probably  be  con¬ 
valescent  in  a  few  days.  But  when  the 
stone  is  of  considerable  magnitude,  the 
surgeon  has  a  choice  of  several  methods  of 
removal.  He  may  adopt  lithotrity  with 
immediate  removal  of  fragments  by  Bige¬ 
low’s  plan,  if  the  stone  is  not  larger  than 
a  strong  ordinary  lithotrite  can  deal  with, 
say  up  to  an  ounce  and  a  half  or  two 
ounces.  In  favour  of  this  proceeding  is  the 
fact,  that  the  largest  evacuating  tube  may 
be  readily  used  with  a  little  dilatation.  Or 
the  stone  may  be  broken  and  removed 
piecemeal  by  small  forceps :  or  he  may 
make  an  incision  upwards  laterally  on  a 
grooved  staff,  dilate  the  neck  of  the  bladder 
with  his  finger,  and  extract  the  stone 
entire. 

Should  the  stone  be  still  larger,  say 
three  ounces  or  more,  the  choice  will  lie 
between  vaginal  and  supra-pubic  incision. 
The  former  is  certainly  to  be  preferred 
to  any  plan  of  cutting  the  urethra,  whe¬ 
ther  upwards  or  laterally,  and  dragging 
the  stone  through  that  passage ;  such  a 
proceeding  would  almost  certainly,  with  a 
stone  of  considerable  size,  lead  to  per¬ 
manent  incontinence  and  future  misery ; 
but  it  must  be  admitted  that  a  vaginal  in¬ 
cision,  combined  with  the  force  necessary 
to  extract  a  large  stone,  may  lead  either  to 
permanent  vesico -vaginal  fistula  or  to  the 
necessity  of  repeated  operations  for  its 
closure.  The  supra-pubic  operation  con¬ 
ducted  after  Petersen’s  method  offers  the 
most  tempting  inducement ;  it  is  not  diffi¬ 
cult  of  execution,  it  entails  no  liability 
to  incontinence,  and  the  free  drainage  of 
the  bladder  by  the  urethra  is  easy.  The 
one  cause  for  hesitation  is  the  possible  risk 
to  life  from  peritonitis  or  urinary  infiltra¬ 
tion  which  this  operation  may  entail,  and 
this  risk  there  are,  at  present,  no  means  of 
accurately  estimating.  Experience  alone 
can  decide  the  question.  In  children,  how¬ 
ever,  when  the  stone  is  full-sized,  the  supra¬ 
pubic  operation  should  surely  be  pre¬ 
ferred  ;  the  small  and  undeveloped  urethra 
and  vagina,  the  abdominal  position  of  the 
bladder  in  the  young,  and  the  comparative 
immunity  of  children  from  urinary  infiltra¬ 
tion,  are  considerations  which  may  well 
lead  to  its  adoption. 

It  should  be  borne  in  mind  that,  in 
young  women,  the  presence  of  stone  in 
the  bladder  is  generally  due  to  incrusta¬ 
tion  on  some  foreign  body  introduced  by 


the  patient,  and  this  may  produce  some 
difficulty  in,  and  require  some  special 
method  for,  its  removal.  Another  point 
connected  with  stone  in  the  female  may  be 
mentioned — viz.  the  spontaneous  expul¬ 
sion  of  even  large  calculi  from  the  bladder. 
This  has  been  quoted  to  prove  how  dila¬ 
table  the  urethra  must  be  (see  paper  by 
Bryant,  Medico-Chir.  Trans .,  vol.  xlvii. 
p.  151).  In  the  Norwich  Hospital  Museum 
is  a  large  stone  which  dropped  from  a 
woman  without  any  operation  or  effort  on 
her  part :  it  weighed  six  ounces.  There  is 
no  history  of  the  case,  but  there  is  reason 
to  believe  that  in  this,  and  in  some  of  the 
instances  given  by  Mr.  Bryant,  there  was 
first  a  prolapse  of  the  vesical  wall  into  the 
vagina,  then  the  continued  straining  efforts 
of  the  bladder  increased  the  jjrolapse,  and 
that,  finally,  ulceration  and  liberation  of  the 
stone  took  place.  The  writer  saw  one  such 
case  many  years  ago,  in  which  a  full-sized 
stone  had  caused  such  a  falling  of  the 
bladder  and  upper  wall  of  the  vagina  that 
it  presented  as  a  round  mass  at  the  os 
externum,  and  had  been  mistaken  for  pro¬ 
lapsus  uteri. 

The  Results  of  Lithotomy  may  and 
should  be  regarded  from  two  points  of 
view — 1,  the  mortality  ;  2,  the  tendency 
to  recurrence  of  stone. 

(1)  Mortality  after  Lithotomy.  —  The 
value  of  mere  statistics  is  small,  but  they 
may  justify  approximate  estimates  on  some 
points  which  will  serve  for  guidance  in 
practice.  Those  of  the  Norwich  Hospital 
only  will  be  used,  partly  because  they  con¬ 
sist  of  a  compact  body  of  cases  of  large 
number  and  done  on  some  uniform  system ; 
and  also  because  there  exists  in  the  hospital 
museum,  not  only  a  record  of  the  chief  facts 
of  every  case  of  lithotomy  and  lithotrity 
from  the  commencement  of  the  hospital  up 
to  the  end  of  1884,  just  a  hundred  years, 
but  the  calculi  also  are  there,  cut  and 
labelled,  and  well  displayed  to  prove  the 
accuracy  of  the  record. 

The  whole  number  of  operations  amounts 
to  1,245.  Of  these,  1,124  were  by  lithotomy 
and  121  by  lithotrity. 

Of  the  1,124  lithotomy  cases,  1,074  were 
males  and  50  were  females. 

Of  the  1,074  males,  927  recovered  and 
147  died,  being  about  1  in  7g,  or  13^  per 
cent.  Of  the  50  females,  46  recovered 
and  4  died,  being  about  1  in  12,  or  8  per 
cent. 

Age,  of  course,  influenced  greatly  the 
results.  Thus,  there  were  513  cases  under 
twenty,  of  which  475  recovered  and  38  died, 
being  about  1  in  14,  or  8  per  cent.  ;  and  562 
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were  over  twenty,  of  which  45G  recovered 
and  106  died,  being  1  in  5*3,  or  about  19 
per  cent. 

Of  the  adult  males  it  may  be  further 
said,  there  were  465  over  forty,  of  whom  349 
recovered  and  116  died,  being  1  in  4,  or 
25  per  cent. ;  while  there  were  169  over  fifty, 
of  whom  123  recovered  and  46  died,  being 
1  in  3*67,  or  27*4  per  cent. 

Weight  of  stone,  again,  affected  results  ; 
thus,  there  were  794  cases  in  which  the 
weight  was  1  oz.  and  under,  of  which  723 
recovered  and  71  died,  being  1  in  11*2,  or 
9  per  cent. ;  of  1  oz.  to  2  oz.,  193,  of  which 
159  recovered  and  34  died,  being  1  in  5*6, 
or  17’6  per  cent. ;  of  2  oz.  to  3  oz.,  55,  of 
which  35  recovered  and  20  died  ;  of  3  oz.  to 
4  oz.,  14,  of  which  5  recovered  and  9  died ; 
of  4  oz.  to  5  oz.,  9,  of  which  6  recovered 
and  3  died  ;  of  5  oz.  to  6  oz.,  3,  of  which  1 
recovered  and  2  died ;  of  6  oz.  to  7  oz.,  2, 
of  which  both  died ;  of  7  oz.  to  8  oz.,  2,  of 
which  1  recovered  and  1  died. 

Of  the  151  fatal  cases,  males  and  fe¬ 
males,  the  average  age  was  forty- six,  and  the 
average  weight  of  stone  840  grains.  Of  the 
151  cases,  38  were  under  twenty,  with  an 
average  weight  of  stone  of  424  grains,  and 
113  were  over  twenty,  with  an  average  weight 
of  stone  of  1,122  grains,  or  2-^  oz. 

(2)  Recurrence  of  Stone  after  Lithotomy 
is  comparatively  rare.  During  the  century 
of  work  at  the  Norwich  Hospital,  and  out  of 
about  1,030  individuals  who  were  cut,  only 
40  were  operated  on  a  second  time,  and  5  a 
third  time.  It  may  be  said  that  150  of 
this  number  died,  and  could  not,  therefore, 
have  had  recurrence,  and  that  many  who 
had  once  experienced  the  agony  of  litho¬ 
tomy  would  not  have  had  courage  enough 
to  face  it  again  ;  this  would,  however,  only 
apply  to  pre-anaesthetic  times,  whereas  since 
the  use  of  ether  recurrence  is  still  rare. 
The  causes  of  recurrence  are  (1)  the  descent 
of  a  fresh  renal  stone,  and  (2)  the  leaving 
of  stones  or  fragments  of  stones  at  the  first 
operation.  A  careful  examination  in  the 
museum  shows  that,  of  the  45  individuals 
who  had  recurrence,  in  21  the  stone  was 
broken  at  the  operation,  and  in  14  there 
were  multiple  stones ;  and,  further,  that  the 
interval  between  the  first  and  second  opera¬ 
tion  was  far  less  in  these  35  cases  of  mul¬ 
tiple  or  broken  stone  than  in  the  other  10 
cases,  where  only  one  unbroken  stone  was 
removed.  The  inference  is  strong,  almost 
amounting  to  proof,  that,  in  a  large  majority 
of  instances,  recurrence  of  stone  after  litho¬ 
tomy  is  due  to  stones  or  portions  of  stone 
having  been  left  at  the  first  operation. 

William  Cadge. 


LITHOTRITY.— Since  the  first  intro¬ 
duction  of  lithotrity  sixty  years  ago,  its  pro¬ 
gress  and  development  have  been  steady 
and  continuous.  Civiale  and  Leroy- 
d’Etiolles  in  France,  and  Brodie  in  Eng¬ 
land,  were  mainly  instrumental  in  establish¬ 
ing  it  as  the  proper  rule  of  practice  for  stones 
of  moderate  size.  Brodie’s  article  in  the 
Medico -Chirurgical  Trans.,  vol.  xxxviii.,is 
a  model  of  lucid  treatment  of  the  whole 
subject ;  in  it  he  reports  the  results  of  up¬ 
wards  of  a  hundred  cases,  setting  forth  with 
admirable  candour  his  failm'es  even  more 
prominently  than  his  successes  ;  indeed,  his 
clear  exposition  has  left  but  little  for  his 
followers  to  do,  except  in  the  way  of  slight 
modifications  of  instruments  and  details  of 
procedure.  In  both  these  particulars,  how¬ 
ever,  improvement  has  gone  on,  and  it  has 
been  illustrated  in  the  work  and  writings 
of  the  Coulsons,  and  especially  of  Sir  H. 
Thompson,  whose  name  and  fame  are  bound 
up  with  recent  lithotrity.  Five  years  ago 
it  seemed  as  if,  both  as  to  its  principles  and 
method,  the  operation  might  be  considered 
almost  perfect ;  but  in  1878  Professor  Bige¬ 
low,  of  Harvard  University,  recognising  the 
importance  of  the  full  dilatability  of  the 
urethra  as  demonstrated  by  Otis,  and  recog¬ 
nising,  too,  the  value  of  Sir  P.  Crampton’s 
and  Clover’s  plans  of  extracting  calculous 
debris  from  the  bladder  by  suction,  applied 
these  observations  to  lithotrity,  with  the 
result  that  in  his  hands  the  operation  has 
taken  a  new  departure,  based  on  principles 
wholly  different  from  those  which  all  sur¬ 
geons  up  to  that  time  had  advised  and 
adopted. 

Thus,  the  old  rules  of  practice  were : 
repeated  short  sittings,  the  smallest  pos¬ 
sible  use  of  instruments,  and  leaving  the 
extrusion  of  debris  as  much  as  practicable 
to  nature.  Bigelow,  on  the.  other  hand, 
maintains  that  the  bladder  is  less  hurt  by 
the  prolonged  use  of  smooth  metallic  in¬ 
struments  than  by  the  presence  of  sharp, 
angular  fragments  of  stone ;  he  therefore 
removes  the  entire  calculus  at  one  long 
sitting,  even  of  one,  two,  or  three  hours’ 
duration,  if  necessary,  by  suction  through  a 
large  evacuating  tube.  He,  aided  by  Otis, 
Keyes,  Van  Buren,  and  others  in  the  United 
States,  has  proved  the  value  and  correctness 
of  these  principles  by  successful  practice  ; 
he  has  demonstrated  the  method  of  operat¬ 
ing  in  Europe,  and  after  a  short  period  of 
hesitating  and  somewhat  reluctant  assent, 
the  plan  has  been  almost  universally  adopted, 
and  the  old  mode  by  repeated  sittings  is  be¬ 
coming  obsolete.  ‘  Litholapaxy,’  as  the  new 
method  is  termed,  has  been  applied  to  larger 
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and  larger  stones,  and  its  capability  in  this 
direction  is  not  yet  determined. 

The  instruments  required  are  .*  (1)  litho- 
trites  of  various  sizes  ;  (2)  evacuating  tubes ; 
(3)  an  aspirator.  Lithotrites  are  of  two 
kinds,  fenestrated  and  non-fenestrated.  The 
female  blade  of  the  former  should  be  some¬ 
what  flattened,  and  the  prehensile  surface 
slightly  grooved  or  roughened,  so  as  to  hold 
the  stone  when  seized.  The  male  blade 
should  be  serrated  and  fit  accurately.  In 
the  non-fenestrated  instrument  the  female 
blade  should  also  have  its  edges  roughened, 
and  there  should  be  an  opening  in  it  for  the 
lower  half  of  its  length,  into  which  a  projec¬ 
tion  on  the  male  blade  will  fit.  The  object 
of  this  is  to  diminish  the  risk  of  over-im- 
paction,  but  it  will  not  prevent  it  altogether, 
for  the  upper  half  of  the  female  blade  may 
be  over-packed  with  debris,  and  there  are 
no  means  of  freeing  that  part.  Still,  it  is  at 
the  heel  or  junction  of  the  blade  and  shaft 
that  impaction  is  most  likely  to  occur,  and 
the  larger  opening  mentioned  will  to  a 
certain  extent  prevent  it.  The  male  blade 
should  be  serrated,  wedge-shaped,  and  of 
less  width  than  the  female  blade,  so  that 
the  mucous  membrane  may  not  be  easily 
caught.  The  handles  of  all  lithotrites  should 
be  cylindrical  or  hexagonal  in  shape,  with  a 
sliding  button  to  put  the  screw  into  im¬ 
mediate  action.  Sometimes  the  screw  will 
not  easily  adapt  itself,  but  will  catch  on 
the  edge  of  the  worm ;  this,  however,  is 
obviated  by  giving  a  slight  turn  to  the  ring 
on  the  male  blade,  when  the  screw  will  slip 
home  and  adapt  itself  instantly. 

The  evacuating  catheters  or  tubes  are 
slightly  curved  or  straight :  the  curved  are 
easiest  to  introduce,  the  straight  are  the 
best  evacuators.  Bigelow  prefers  the  straight 
ones,  and  Otis  has  suggested  that  the  ex¬ 
treme  end  beyond  the  aperture  should  be 
slightly  turned  up,  so  as  to  facilitate  its 
passage.  These  tubes  are  usually  made  in 
three  sizes,  equal  to  14,  16,  and  18  English 
scale.  Each  should  be  fitted  with  a  gum- 
elastic  bougie,  which  passes  the  whole 
length  of  the  tube  and  partially  fills  up  the 
lower  aperture,  thus  rendering  its  journey 
to  the  bladder  easier,  and  serving  also  to 
clear  it  of  impacted  fragments  when  neces¬ 
sary.  Aspirators,  made  of  stout  india- 
rubber,  are  of  various  shapes ;  they  all  have 
a  funnel  and  stopcock  at  the  top.  Some  have 
a  glass  trap  or  receiver  at  the  lower  end, 
into  which  the  fragments  fall,  and  the 
evacuating  tube  fits  into  the  centre  of  the 
bottle  ;  in  others,  the  glass  receiver  is  sepa¬ 
rate  from  the  bottle  and  intermediately 
placed  between  it  and  the  evacuator.  The 


latter  is  provided  with  a  hanging  wire  valve, 
which  is  necessary  to  prevent  the  regurgita¬ 
tion  of  debris  into  the  bladder.  The  evacua¬ 
tor  is  connected  with  the  receiver  or  aspira¬ 
tor  by  a  short  tube  fitted  with  a  stopcock, 
or  simply  by  a  piece  of  rubber  tube  three  or 
four  inches  long,  which  has  the  advantage, 
by  its  flexibility,  of  preventing  any  disturb¬ 
ance  of  the  catheter  in  the  bladder  by  slight 
movements  of  the  aspirator.  Bigelow  has 
contrived  a  frame  to  sustain  the  apparatus 
and  stand  on  the  bed,  and  Otis  has  lately 
introduced  an  aspirator,  by  which  the  water 
is  forced  into  the  bladder  by  air-pressure 
from  a  separate  rubber  bottle.  It  is  prob¬ 
able  that,  as  time  goes  on,  other  modifica¬ 
tions  and  improvements  will  be  made ;  at 
present  none  of  the  aspirators  are  perfect. 

Before  proceeding  to  the  operation,  it  is 
important  to  ascertain,  as  far  as  possible, 
that  the  patient  is  in  the  most  favourable 
condition ;  that  by  rest  and  careful  prepara¬ 
tion  the  whole  urinary  tract  and  organs  are 
in  a  quiet  and  satisfactory  state.  It  is  not  ne¬ 
cessary  or  desirable  to  accustom  the  urethra 
to  the  repeated  passage  of  instruments. 
A  clear  estimate  of  the  size  and  nature  of 
the  stone  and  of  the  prostate  will  have  been 
ascertained  by  the  sound,  or  possibly  by  the 
lithotrite.  Also,  the  surgeon  will  have  in¬ 
formed  himself  of  the  kind  of  bladder  he 
has  to  deal  with,  as  to  its  irritability,  its 
capacity,  its  shape,  hardness,  or  roughness, 
and  any  feature  of  peculiarity  about  it.  It 
is  not  necessary  at  the  time  of  operation  to 
inject  water  into  the  bladder,  as  used  to  be 
done  ;  but  it  is  well  that  there  should  be 
some  urine  in  it,  say  the  secretion  of  an 
hour  or  two,  or  as  much  as  can  comfortably 
be  borne.  The  patient  should  lie  on  a  firm 
mattress  with  a  cushion  beneath  the  but¬ 
tocks,  and  the  head  low  ;  the  knees  slightly 
raised,  well  separated,  and  each  leg  steadied 
by  a  nurse  or  assistant ;  the  chest,  body, 
and  limbs  should  be  well  covered  with 
blankets,  so  as  to  prevent  exposure  to  chill 
during  a  proceeding  which  may  be  long. 
An  anaesthetic  is  absolutely  necessary  in  one- 
sitting  lithotrity  :  in  all  cases  it  facilitates 
the  use  and  manipulation  of  instruments, 
and  especially  in  the  deliberate  and  careful 
search  for  final  fragments. 

Operation. — The  surgeon,  standing  on 
the  patient’s  right  side  so  close  that  he  has 
not  to  reach  or  stoop  much,  and  with  his 
instruments  within  easy  reach,  insinuates 
the  lithotrite  along  the  urethra  ;  it  matters 
little  how  this  is  done,  so  far  as  the  penile 
portion  is  concerned.  Generally  the  instru¬ 
ment  should  be  parallel  with  one  groin  or 
the  abdomen  ;  but  when  the  triangular  liga- 
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ment  is  reached  the  hand  must  be  raised 
to  the  perpendicular,  and  the  point  of  the 
blades  coaxed  through  this  part  by  a  man¬ 
oeuvre,  difficult  to  describe  in  words  and 
not  always  easy  to  execute.  If  any  hesita¬ 
tion  should  occur,  no  force  is  to  be  applied, 
and  it  is  useless  to  lower  the  handle  prema¬ 
turely  as  if  the  prostate  had  been  reached ; 
rather,  the  hand  should  be  dropped  towards 
the  abdomen,  and  fresh  gentle  attempts 
made,  varying  the  direction  slightly.  When 
this  point  is  passed,  the  handle  is  gradually 
lowered  towards  the  bed,  and  the  instru¬ 
ment  will  slip  on  into  the  bladder  almost  by 
its  own  weight.  If  the  prostate  is  enlarged, 
some  little  pressure  and  a  very  slight  rota¬ 
tory  movement  of  the  lithotrite  may  be 
required  to  carry  it  on,  and  the  handle  still 
further  lowered  so  as  to  lift  the  blades  over 
any  obstacle  at  the  vesical  orifice. 

When  fairly  in  the  bladder,  the  handle 
of  the  lithotrite  should  be  somewhat  raised, 
and  the  blades  made  to  depress  slightly  the 
lower  and  back  part  of  the  bladder,  and 
opened  fully.  By  this  simple  manoeuvre  the 
stone  will  generally  fall  towards  the  instru¬ 
ment,  and  will  be  caught  when  the  male 
blade  is  pushed  down,  care  being  taken  not 
to  raise  the  female  blade  out  of  its  position. 
If  the  stone  be  not  seized,  the  instrument 
may  be  turned  to  one  or  other  side,  or  it 
may  be  wholly  reversed  and  the  stone  picked 
out  from  behind  the  prostate.  In  doing  this, 
care  is  required  to  avoid  pinching  the  mu¬ 
cous  membrane,  and  the  closing  of  the 
blades  should  be  slow  and  gentle.  It  is  not 
always  easy  to  distinguish  between  a  piece 
of  soft  stone,  enveloped  in  concrete  mucus, 
and  the  lining  membrane  of  the  bladder. 
In  this  and  in  any  case,  before  applying 
pressure  either  with  the  hand  or  screw,  the 
blades  with  the  stone  should  be  turned  up 
into  the  centre  of  the  bladder.  When  once 
the  stone  is  fairly  seized  and  broken,  the 
operator  will  have  little  difficulty  in  rapidly 
picking  up  pieces,  and  he  should  endeavour 
to  attack  the  larger  ones  so  as  in  a  short 
time  to  produce  good  fragmentation. 

This  being  done,  the  evacuating  tube  is 
substituted  for  the  lithotrite,  the  same  pre¬ 
cautions  in  its  introduction  being  required 
as  for  the  lithotrite.  If  the  stone  is  of  small 
or  moderate  size,  No.  14  or  1G  tube  will 
suffice,  but  if  it  be  large,  No.  18  possesses 
great  advantages  in  the  rapidity  of  removing 
debris.  It  is  not  necessary  at  each  pressure 
of  the  aspirator  to  introduce  much  water  ; 
short  and  quick  strokes  give  the  best  results. 
If  the  rubber  bottle  will  not  expand  readily, 
a  fragment  of  stone  or  clot  of  blood  is 
probably  impacted,  and  may  be  returned 
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to  the  bladder  by  a  sharp  pressure  of  the 
bottle,  or,  if  necessary,  by  disconnecting 
it,  and  freeing  the  tube  by  the  gum- 
elastic  plug.  Sometimes,  while  the  as¬ 
pirator  is  extracting  the  water,  the  bladder 
may  be  felt  to  strike  the  end  of  the  catheter 
with  a  vibratile  thud.  This  should  not  be ; 
it  is  a  sign  that  the  bladder  is  too  empty ;  it 
is  apt  to  be  injured  in  its  lining  membrane, 
and  it  interferes  with  the  free  escape  of 
detritus.  It  is  easy  to  introduce  a  little 
more  water,  and  then  proceed.  Care  should 
betaken,  when  the  instruments  are  changed, 
to  leave  four  or  five  ounces  of  water,  and 
not  to  use  the  lithotrite  in  an  empty  bladder. 
The  thud,  just  mentioned,  will  easily  be  dis¬ 
tinguished  from  the  sharp  click  of  fragments 
of  stone,  as  they  are  drawn  against  the 
opening  in  the  catheter  by  the  out-rushing 
stream ;  this  sound  will  cease  as  the  frag¬ 
ments  diminish.  When  debris  cease  to 
fall  into  the  trap,  the  lithotrite  is  again 
used,  the  fragments  reduced  in  size  and 
evacuated  as  before,  and  so  on  alternately 
until  no  more  stone  can  be  felt  or  ob¬ 
tained. 

In  all  these  proceedings  gentleness  and 
care  are  necessary ;  the  operator  will  change 
his  lithotrites  from  a  large  and  fenestrated 
one  at  first  to  a  smaller  and  non-fenes- 
trated  one  as  the  stone  diminishes  in  bulk. 
The  former  never  clogs ;  the  latter  pulverises 
fragments  best,  and  renders  their  extraction 
easy  and  swift.  Should  the  orifice  of  the 
urethra  be  too  small  to  admit  the  evacuating 
tube  which  the  size  of  the  stone  renders 
it  proper  to  use,  say  16  or  18,  it  may 
rightly  be  divided  by  a  straight,  narrow 
probe-ended  knife  for  about  half  an  inch 
alongside  the  preputial  frasnum.  No  other 
part  of  the  urethra  will  oppose  its  passage, 
unless  the  prostate  is  awkwardly  enlarged, 
and  this  will  seldom  obstruct' it.  It  is  de¬ 
sirable  to  remove  the  last  fragment  ;  and 
every  experienced  lithotritist  knows  how 
difficult  this  may  be,  for,  after  operating  for 
some  little  time,  these  final  small  pieces  are 
prone  to  get  hidden  in  the  recesses  of  the 
bladder,  or  to  be  enveloped  in  small  clots  of 
blood  or  thick  mucus,  and  so  escape  detec¬ 
tion.  It  is  not  right,  however,  to  persevere 
or  prolong  the  manipulation  too  much  in 
searching  for  them.  They  will  probably  be 
expelled  in  a  day  or  two,  or  they  can  easily 
be  removed  at  a  second  sitting.  So,  too,  al¬ 
though  this  method  is  called  ‘  one  sitting,’ 
circumstances  connected  with  the  general 
condition  of  the  patient  or  the  state  of  the 
bladder  may  oblige  the  surgeon,  however 
unwilling  he  may  be,  to  desist  and  divide 
the  treatment  into  two  or  more  sittings. 
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At  the  termination  of  the  operation  the 
patient  is  warmly  covered ;  hot  dry  flannels 
are  applied  to  the  perineum  and  above  the 
pubes,  and  a  morphia  suppository  placed  in 
the  rectum.  Warm  diluent  drinks,  such  as 
barley-water  or  lemonade,  are  freely  sup¬ 
plied,  and  a  milk  diet  prescribed  for  a  few 
days.  Many  patients  are  almost  well  at 
once  and  have  no  after-trouble  whatever  ; 
others  experience  cystitis,  more  or  less 
acute,  and  some  require  the  catheter  for  a 
time  to  deal  with  retention.  If  much  muco¬ 
purulent  secretion  accompanies  this  condi¬ 
tion,  or  is  present  without  retention  and 
does  not  speedily  abate,  the  bladder  should 
be  carefully  washed  out  twice  a  day,  or 
oftener,  with  warm  boracic  water  or  a  weak 
solution  of  nitrate  of  silver.  The  strength  of 
this  solution  will  vary  with  each  case  ;  it  is 
well  to  begin  with  a  grain  to  three  ounces 
of  distilled  water,  but  not  infrequently  as 
much  as  four  to  six  grains  to  the  ounce  is 
beneficial.  Rigors  are  proverbially  com¬ 
mon  in  all  bladder  cases  requiring  the  use 
of  instruments ;  frequently  they  simply 
mean  a  slight  nervous  shock,  are  evan¬ 
escent,  and  do  no  harm.  Sometimes  they 
usher  in  cystitis  ;  sometimes,  too,  they  are 
the  forerunners  of  grave,  continued,  and 
even  fatal  nephritis.  Not  infrequently, 
however,  kidney-inflammation  comes  on 
without  rigor,  pain,  or  any  bladder-compli¬ 
cation.  The  patient  becomes  mildly  febrile, 
complains  of  no  pain,  but  he  loses  appetite 
and  strength,  fades  away,  and  dies  in  the 
course  of  two  or  three  weeks.  The  necropsy 
reveals  pyelitis,  dilated  ureters,  and  hyper- 
aemia,  with  or  without  scattered  abscesses  of 
the  kidney. 

Another  complication,  usually  fatal,  but 
happily  rare  after  lithotrity,  is  suppres¬ 
sion  of  urine.  This  may  be  looked  for 
when  the  patient  is  known  to  have  been 
subject  to  ordinary  albuminuria  ;  also  in 
cases  of  chronic  kidney-disease,  the  result 
of  slow  and  slight  inflammatory  conditions. 
These  cases  are  very  difficult  to  diagnose 
beforehand.  The  urine  probably  contains 
no  blood,  albumen,  or  casts  ;  there  is  no 
anaemia,  and  the  patient  looks,  probably,  in 
fair  health.  Suspicion  may,  however,  be 
entertained  if  there  be  a  large  secretion  of 
limpid  urine,  non- albuminous,  but  of  low 
specific  gravity.  Should  death  from  sup¬ 
pression  occur  after  lithotrity  or  lithotomy, 
the  necropsy  may  display  no  hyperaemia, 
but  simply  a  contracted  kidney,  with  atro¬ 
phy  of  the  tubular  and  cortical  structure, 
or  possibly  a  dilated  pelvis,  but  still  with 
wasting  of  the  secreting  tissue.  Calculus 
in  the  kidney  not  very  infrequently  co¬ 


exists  with  stone  in  the  bladder ;  its  pre¬ 
sence  would  be  suspected  if  there  were  per¬ 
sistent  aching  over  one  kidney,  but  as  often 
as  not  there  are  no  diagnostic  signs,  and  its 
presence  is  only  revealed  after  death,  when 
it  has  led  to  some  of  the  fatal  symptoms 
above  described. 

Treatment  has  but  little  control  over 
these  formidable  renal  complications,  when 
they  arise  after  lithotrity.  The  prompt 
removal  of  all  remains  of  stone,  frequent 
washing  of  the  bladder  with  antiseptic 
fluids  if  there  be  foetid  urine  and  muco¬ 
purulent  deposit,  perfect  rest,  good  sustain¬ 
ing  diet,  rubefacient  applications  to  the 
loins,  quinine,  and  moderate  use  of  opium 
in  some  form  if  absolutely  requisite  :  these 
means  may  sometimes  ward  off  the  worst 
symptoms,  and  facilitate  recovery. 

The  Old  Method  of  Lithotrity  may  still 
be  preferred  in  certain  cases ;  it  requires 
perhaps  less  skill  than  the  new,  and  the 
young  surgeon  may  therefore  be  well  jus¬ 
tified  in  preferring  it.  In  ordinary  cases 
there  is  but  little  difference  in  the  results. 
Even  in  the  most  experienced  hands,  the 
mortality  of  the  one-sitting  method  would 
appear  to  be  only  one  to  two  per  cent,  less 
than  the  old  method,  and  in  inexperienced 
hands  it  would  very  likely  be  greater.  The 
old  plan  is  gentler,  milder,  less  formidable 
altogether  ;  no  anaesthetic  probably  is  re¬ 
quired,  no  extra  assistance ;  the  surgeon 
calls  by  himself  and  makes  a  short  sitting, 
just  as  much  as  the  patient  is  willing  to 
bear,  or  it  may  be  that  the  patient  even 
calls  on  the  surgeon  when  only  a  fragment 
or  two  have  to  be  dealt  with.  A  nervous, 
timid  patient  may  prefer  this  to  the  more 
heroic  and  rougher,  if  more  expeditious,  pro¬ 
ceeding.  The  writer,  although  fully  admit¬ 
ting  the  many  advantages  of  the  new  opera¬ 
tion  for  the  large  majority  of  cases,  has  yet 
allowed  himself  to  follow  the  old  lines 
occasionally,  and  he  is  not  dissatisfied  with 
the  result. 

The  first  sitting  should  be  conducted 
with  great  care,  the  stone  being  taken  up 
and  broken  only  four  or  five  times.  The 
patient  should  remain  in  bed  for  at  least  a 
day  or  two,  during  which  time  he  will  void 
water  while  recumbent.  Some  little  cystitis 
will  probably  ensue,  but  frequently  the 
sharp  pains  of  stone  abate  at  once  and  be¬ 
fore  any  of  it  is  passed.  In  a  few  days  the 
sitting  will  be  repeated,  and  the  surgeon 
will  soon  form  an  opinion  as  to  how  much  in¬ 
strumentation  his  patient  can  bear.  If  the 
expelling  power  of  the  bladder  be  deficient, 
or  the  prostate  be  enlarged,  in  all  proba¬ 
bility  the  passage  o  debris  will  be  slow,  and 
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only  the  finest  will  escape.  Under  these 
circumstances,  its  removal  should  be  se¬ 
cured  either  by  the  repeated  use  of  the 
non-fenestrated  lithotrite,  sometimes  six 
or  eight,  or  even  ten  times,  in  as  many 
minutes,  at  each  sitting,  by  which  a  large 
quantity  is  soon  withdrawn ;  or  by  the  ap¬ 
plication  of  the  evacuating  catheter  and 
aspirator  at  once.  The  number  of  sittings 
required  will  vary  according  to  the  size  of 
the  stone,  and  the  facility  and  rapidity  with 
which  the  fragments  are  voided.  From 
three  to  six  is  the  average ;  but  the  writer 
observes  in  his  list  of  cases  one  of  seventeen 
sittings  for  360  grain  s,  and  another  of  twenty 
sittings  for  384  grains  of  dried  debris. 
Both  these  cases,  however,  would  now  un¬ 
doubtedly  be  treated  by  the  new  method. 
The  last  fragment  is  still  the  difficulty,  and 
it  should  be  the  surgeon’s  most  anxious  care, 
by  searching  and  re-searching,  with  sound, 
or  lithotrite,  or  evacuator,  to  secure  its  re¬ 
moval;  he  will  narrowly  watch  the  patient’s 
sensations,  and  if  any,  the  least,  of  the 
old  feeling  at  the  glans  penis  or  at  the 
prostate  should  persist,  he  will  not  allow 
him  to  return  home  so  long  as  a  doubt 
exists. 

The  after-treatment  is  the  same  in  both 
kinds  of  operation,  but  this  may  be  added. 
Sitting  should  follow  sitting  without  un¬ 
necessary  delay,  probably  within  three  or 
four  days.  After  the  first  crushing,  how¬ 
ever,  should  mild  cystitis  occur,  a  few  days 
or  a  week  of  rest  and  treatment  may  elapse  ; 
but  if  the  condition  shows  a  tendency  to 
run  on,  especially  if  it  be  associated  with 
fetid  urine  and  febrile  persistence,  the 
sitting  should  be  promptly  repeated,  and  if 
possible  the  entire  stone  removed  at  once 
by  the  evacuator.  Should  the  use  of  the 
lithotrite  at  or  after  the  first  sitting  prove 
to  be  very  difficult  or  ineffective,  and  the 
vesical  tenesmus  and  constitutional  dis¬ 
turbance  very  severe  and  unsafe,  the  sur¬ 
geon  will  be  justified  in  at  once  clearing 
the  bladder  and  putting  it  at  rest  by  litho¬ 
tomy.  The  writer  has  never  yet  thought 
it  necessary  to  adopt  this  alternative,  but  he 
is  inclined  to  admit,  on  reflection,  that,  in  a 
few  cases,  the  patients  might  possibly  have 
been  saved  by  its  timely  performance. 

Foreign  bodies  have  occasionally  to  be 
removed  from  the  bladder ;  they  are  of 
great  variety,  and  may  require  either  litho¬ 
tomy  or  lithotrity.  See  Foreign  Bodies 
in  the  Bladder. 

The  Obstacles  met  with  in  lithotrity  may 
be  due  (1)  to  the  size  and  nature  of  the 
stone ;  (2)  to  stricture  of  the  urethra ; 
(3)  to  enlarged  prostate ;  (4)  to  atony  of 


the  bladder  ;  (5)  to  sacculation  of  and  other 
changes  in  the  bladder. 

(1)  The  mere  weight  and  bulk  of  stone 
are  no  test  of  the  difficulty  of  crushing.  A 
stone  weighing  an  ounce,  composed  of  pure 
lithic  acid,  will,  from  its  intense  hardness, 
test  the  quality  of  the  instrument  and  the 
strength  of  wrist  more  than  one  of  double 
the  weight,  composed  of  phosphates  or  some 
of  the  salts  of  uric  acid.  The  writer  has 
sometimes  trembled  for  his  instruments 
when  dealing  with  these  pure  red  lithic 
stones ;  they  break  into  sharp,  angular 
pieces,  very  different  from  the  laminated, 
smaller,  fawn-coloured,  and  often  multiple 
stones,  composed  of  lithate  of  ammonia, 
which  are,  perhaps,  in  Norfolk  at  all 
events,  the  most  common  variety  after  the 
pure  lithic.  The  oxalate  of  lime  stone  is 
also  very  hard,  but  it  breaks  into  less 
angular  pieces  than  the  lithic.  Litholapaxy, 
however,  has  accomplished  the  removal  of 
lithic  acid  and  oxalate  of  lime  stones  of  two 
and  even  three  ounces  and  upwards,  and  it 
may  perhaps  be  said  that,  given  a  healthy 
bladder  and  prostate,  a  capacious  urethra, 
and  an  experienced  hand,  the  only  limit 
as  to  size  of  stone  is  the  power  of  the 
lithotrite. 

(2)  Stricture  of  the  urethra,  if  slight  and 
capable  of  full  dilatation,  need  be  no  bar  to 
lithotrity  for  stones  of  moderate  dimen¬ 
sions  ;  but  in  old  stricture,  with  great  sur¬ 
rounding  induration  and  fistulse,  lithotomy 
will  obtain  the  surest  and  most  permanent 
cure.  Sometimes  a  stone  is  detected  in  the 
urethra  behind  the  stricture,  as  well  as  one 
or  more  in  the  bladder,  or  it  may  be  partly 
in  the  bladder  and  partly  in  the  urethra, 
and  in  these  cases  median  lithotomy  will 
not  only  remove  the  stone,  but  may  go  far 
to  remedy  the  stricture  by  external  division. 

(3)  Hypertrophy  of  the  prostate  gland 
is  not  necessarily  a  serious  impediment 
to  lithotrity  ;  but,  if  it  is  considerable,  it 
may  impede  the  easy  introduction  of  instru¬ 
ments,  make  the  seizure  of  the  stone  diffi¬ 
cult,  the  expulsion  of  debris  slow  and  tedious, 
and  in  the  one-sitting  method  obstruct  the 
free  and  efficient  action  of  the  evacuator. 
Prostatic  enlargement,  also,  leads  to  al¬ 
terations  in  the  shape  and  condition  of  the 
bladder,  which  deserve  more  attention  with 
reference  to  lithotrity  than  they  have 
hitherto  received.  Coming  on  as  it  usually 
does  about  or  after  the  age  of  sixty,  when 
the  vital  power  begins  to  wane,  it  induces, 
by  the  obstacle  it  offers  to  the  free  escape  of 
mine,  dilatation  and  hypertrophy  of  the 
muscular  walls  of  the  bladder,  and  leads 
to  imperfect  contraction,  residual  urine,  and, 
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worse  than  all,  to  sacculation  of  the  mucous 
membrane  in  all  its  degrees.  Enlargement 
of  the  median  lobe,  when  it  is  considerable, 
projects  backwards  into  the  cavity  of  the 
bladder  in  such  a  manner  as  to  form  pouches 
or  cornua  on  each  side  of  it,  and  even  below 
it,  into  which  portions  of  stone  may  and  do 
get,  and  where  it  is  almost  impossible  for 
any  instrument  to  follow  and  seize,  or  even 
detect  them.  Injections  will  not  always 
wash  them  out  of  these  recesses,  especially 
when  they  are  immersed  in  viscid  adhesive 
mucus  or  blood- clot ;  they  are  probably 
overlooked,  and  may  account  for  some  of 
those  numerous  recurrences  of  stone  which 
lithotritists  have  to  lament. 

(4)  Atony  of  the  bladder,  from  whatever 
cause,  is  a  serious  drawback  to  lithotrity, 
chiefly  because,  as  the  natural  expulsive 
power  is  lost,  the  surgeon  must  trust  to  his 
instruments  to  remove  the  final,  minute 
atoms  of  stone  ;  and  this  is  a  matter  of  no 
small  difficulty  in  flabby,  reticulated,  and 
irregularly-shaped  bladders. 

(5)  Sacculation  of  the  bladder  is  also  an 
enemy  to  complete  and  permanent  cure  by 
lithotrity.  The  formation  of  these  sacculi, 
from  the  slight  honeycomb  recesses  between 
the  hypertrophied  columns  to  the  complete 
sac,  in  wdnch  the  mucous  membrane  is 
forced  gradually  between  and  through  the 
muscular  fibres  and  may  equal  the  bladder 
in  size,  is  well  understood.  The  aperture 
of  communication  with  these  complete  sacs 
is  usually  closed  by  the  contraction  of  the 
muscular  columns,  so  that  a  stone  may  be 
broken  and  none  of  the  fragments  may  enter 
them  ;  but,  on  the  other  hand,  debris  does 
sometimes  find  its  way  into  them  or  one  of 
them.  The  surgeon  is  unaware  of  it,  and  the 
patient,  being  relieved  of  nearly  all  his 
suffering,  is  probably  declared  to  be  cured. 
But  trouble  is  in  store  for  him  :  gradually 
an  encysted  stone  is  formed ;  it  enlarges 
and  grows  up  into  the  bladder ;  pain  and 
cystitis  return,  and  all  the  surgeon  can  do 
is,  from  time  to  time  to  break  off  and  re¬ 
move  the  projecting  portion  ;  or  he  may  do 
lithotomy,  with  the  slight  hope  of  being 
able  to  dislodge  the  whole  stone  from  its 
bed.  Sacculation,  too,  may  lead  to  another 
serious  danger  in  lithotrity — viz.  to  peri¬ 
tonitis.  In  two  fatal  cases,  the  writer  found 
after  death  acute  peritonitis,  apiDarently 
originating  in  large  sacs,  the  walls  of  which 
consisted  of  mucous  membrane  only  covered 
by  peritoneum,  and  were  in  a  sloughy  con¬ 
dition  ;  the  inflammation  was  probably  due 
to  decomposing  urine  imprisoned  in  the 
sacs  ;  the  foetid  character  of  the  urine  was 
perhaps  increased  by  the  slight  cystitis  set 


up  by  the  operation.  In  all  cases  of  saccu¬ 
lation  and  stone,  it  is  certain  that  the  danger 
now  pointed  out  would  be  diminished  by 
the  prompt  and  immediate  removal  of  all 
the  debris,  and  this  constitutes  another  ad¬ 
vantage  of  the  one -sitting  method. 

The  Dangers  of  Lithotrity  are — (1) 
bleeding ;  (2)  clogging  of  the  lithotrite ; 

(3)  impaction  of  fragments  in  the  urethra ; 

(4)  rupture  of  the  bladder  or  urethra ; 

(5)  cystitis  and  nephritis. 

(1)  Bleeding  is  seldom  a  cause  of  trouble, 
but  in  a  few  recorded  cases  the  bladder  has 
become  filled  with  clot  and  unable  to  relieve 
itself,  and  the  patient  has  been  brought 
into  danger  by  both  local  and  constitutional 
symptoms  of  a  serious  kind.  In  such  a 
condition  two  courses  are  open  for  adoption 
— either  to  draw  off  the  mine  as  it  is  se¬ 
creted,  by  the  frequent  use  of  a  full-sized 
catheter  with  a  large  eye,  soothing  the  part 
and  system,  and  leaving  the  clot  to  soften 
and  come  away  by  degrees  ;  or  the  clot  may 
be  sucked  out  of  the  bladder  by  a  strong 
syringe  and  a  large  catheter,  alternately 
washing  and  exhausting  until  all  is  re¬ 
moved.  The  first  method  is  generally  pre¬ 
ferable,  but  in  either  case  troublesome 
cystitis  is  apt  to  follow. 

(2)  Extreme  impaction  of  the  lithotrite 
with  debris  can  only  occur  with  the  non¬ 
fenestrated  instrument ;  when  it  does  hap¬ 
pen,  the  operator  should  endeavour,  by 
opening  and  closing  the  blades,  and  moving 
them  about  in  the  urine,  to  free  them  to 
some  extent.  Then  he  will  try  to  withdraw 
the  lithotrite  :  it  will  probably  pass  along 
the  prostatic  and  membranous  urethra,  but 
it  may  be  arrested  either  just  behind  or  in 
front  of  the 'scrotum,  and  if  by  fair  traction 
force  it  will  not  come  away,  it  will  be  right 
to  cut  down  on  it  in  the  perineum,  turn 
out  the  blades  and  unload  them,  and  then 
withdraw  the  instrument.  If  the  opening 
in  the  urethra  is  far  down  in  the  perineum, 
it  would  be  good  practice  to  slip  the  finger 
back  into  the  bladder,  dilating  the  passage 
as  it  goes,  and  clear  out  all  the  stone  as  in 
a  median  lithotomy  ;  or,  if  this  is  not  done, 
a  full-sized  catheter  should  be  introduced 
and  retained  in  or  near  the  bladder  for  a 
time,  so  that  no  fragments  may  pass  until 
the  wound  is  more  or  less  closed,  and  if 
possible  no  urine  should  be  allowed  to  irri¬ 
tate  it.  This  accident  has  only  once  oc¬ 
curred  to  the  writer,  with  one  of  Cliarriere’s 
instruments.  It  was  withdrawn  with  some 
force',  causing  slight  laceration  of  the  mu¬ 
cous  membrane  ;  swelling  followed,  frag¬ 
ments  of  stone  accumulated  at  the  part 
injured,  and  led  to  a  sloughy  abscess,  which 
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was  opened,  and  allowed  all  the  stone  to 
escape.  The  patient  recovered,  hut  a  per¬ 
manent  fistula,  close  in  front  of  the  scrotum, 
remained.  Even  when  the  instrument  is 
not  over  full,  it  is  apt  to  scratch  the  urethral 
membrane  with  sharp  fragments  which  pro¬ 
ject  from  the  blades  ;  it  is  seldom  that  this 
causes  harm,  but  it  is  to  be  borne  in  mind 
as  one  of  the  disadvantages  of  the  non¬ 
fenestrated  lithotrite. 

(3)  Rupture  of  the  bladder  or  urethra 
has  undoubtedly  occurred  since  the  intro¬ 
duction  of  litholapaxy — of  the  bladder,  pre¬ 
sumably,  by  sudden  over- distension,  or  by 
the  point  of  the  evacuating  catheter ;  of 
the  urethra,  by  the  rough  use  of  too  large 
an  instrument.  Peritonitis  in  the  one  case, 
and  urinary  extravasation  in  the  other,  will 
befall  the  patient,  and  discredit  will  come 
upon  the  surgeon.  It  may  be  expected, 
hownver,  that  these  mishaps  will  not  be 
repeated  now  that  the  novelty  of  the  opera¬ 
tion  has  passed  by. 

(4)  Arrest  of  fragments  in  the  urethra 
occasionally  occurs,  and  may  produce  total 
or  partial  retention  of  urine,  pain,  spasm, 
and  distress.  Very  often,  the  natural  efforts 
and  pressure  of  the  urine  will  accomplish 
the  removal  of  the  obstacle  in  a  short  time  ; 
if  they  do  not,  and  the  fragment  is  far  back, 
it  should  be  pushed  into  the  bladder  by  a 
large  catheter,  open  at  the  end  so  that  it 
may  better  engage  and  hold  the  offending 
piece.  "When  arrested  nearer  the  meatus,  it 
should  be  seized  and  withdrawn  by  long 
slender  forceps  or  Civiale’s  methral  litho¬ 
trite.  It  is  very  seldom,  indeed,  that  a  frag¬ 
ment  will  require  to  be  removed  by  external 
incision,  but  this  may  be  called  for. 

(5)  Ordinary  cystitis  and  nephritis  have 
been  referred  to  already  in  describing  the 
after-treatment ;  but  there  is  a  form  of  per¬ 
sistent  chronic  cystitis,  accompanied  with 
vesical  irritability,  decomposing  urine,  and 
phosphatic  deposit,  which  all  lithotritists 
admit  to  be  not  infrequently  the  sequence 
or  consequence  of  the  operation.  It  gene¬ 
rally  occurs  in  old  and  feeble  persons  in 
whom  the  prostate  is  hypertrophied,  the 
bladder  dilated  and  unable  to  empty  itself, 
and  therefore  unable  to  expel  all  the  debris 
of  a  broken  stone.  Hence,  although  by 
clearing  out  the  main  bulk  of  the  stone  the 
patient  is  greatly  improved,  some  few  atoms 
probably  elude  detection,  and  these,  acting 
as  nuclei,  form  the  basis  of  future  phos¬ 
phatic  concretions,  and  in  a  few  months,  or 
perhaps  a  year  or  two,  the  patient  presents 
himself  again  and  is  again  more  or  less 
cured.  Sometimes  the  bladder,  at  this 
second  intervention  of  the  surgeon,  is  en¬ 


tirely  freed  of  calculous  matter,  and  by  the 
careful  use  of  the  catheter  and  diligent 
washing  out  of  the  bladder  no  further  re¬ 
currence  takes  place  ;  but  this  happy  result 
is  rather  the  exception  than  the  rule,  and 
the  surgeon  must  either  go  on  repeatedly 
removing  phosphatic  matter  with  the  litho¬ 
trite,  or  he  must  do  lithotomy  with  the 
hope — the  somewhat  forlorn  hope— that  by 
entire  clearance  of  stone,  and  by  drainage 
and  repose  of  the  bladder  for  a  time,  a  per¬ 
manent  cure  may  result.  Some  surgeons 
attribute  this  persistent  chronic  cystitis  to 
the  rough  use  of  instruments,  or  to  some 
inherent  tendency  to  phosphatic  deposit ; 
but  the  writer  believes  that,  in  the  great 
majority  of  such  cases,  it  is  due  to  leaving 
some  trifling  piece  of  stone  undetected. 
The  difficulty  of  finding  and  removing  the 
last  atom  in  some  bladders  has  been  alluded 
to.  The  hope  has  been  expressed  that  by 
the  aspirator  and  the  large  evacuating  tube 
of  the  new  method  this  may  be  more  cer¬ 
tainly  accomplished  than  by  the  old  method ; 
but  at  present  it  is  only  a  hope,  and  it  is 
yet  to  be  proved  that  recurrence  of  stone  is 
less  frequent  now  than  it  used  to  be.  Stones 
of  purely  bladder  origin  and  formation  are 
rarely  met  with.  In  ordinary  cases  of 
atony  and  chronic  cystitis,  with  decomposing 
urine  loaded  with  muco-purulent  deposit, 
stone  will  seldom  occur  unless  there  is  a 
nucleus  of  some  kind ;  and,  when  stone 
does  occur  in  these  cases,  it  will  be  found 
that  they  are  almost  always  of  renal  origin, 
although  the  bulk  of  the  stone  may  probably 
be  composed  of  phosphates. 

The  Results  of  Lithotrity  may,  like 
those  of  lithotomy,  be  considered — (1)  as 
to  the  mortality  ;  (2)  as  to  recurrence. 

Taking  again  the  experience  of  the 
Norwich  Hospital,  there  have  been  121 
cases  in  117  individuals  with  13  deaths, 
being  1  in  about  9^,  or  107  per  cent.  The 
average  age  was  just  sixty,  the  average 
weight  of  stone  preserved  was  110  grains. 
In  the  13  fatal  cases  the  average  weight  of 
stone  was  209  grains,  showing  that,  as  in 
lithotomy,  the  mortality  increased  with  the 
increasing  size  of  the  stone. 

The  list  of  lithotrity  cases  recently 
reported  by  Sir  H.  Thompson  affords, 
both  from  the  large  number  and  the  bril¬ 
liant  success  obtained,  the  best  evidence 
of  what  lithotrity  can  achieve.  He  enumer¬ 
ates  672  cases  in  576  adult  males  with  43 
deaths,  being  1  in  15^-,  or  about  6  per  cent. 
The  average  age  was  sixty ;  the  weight  of 
stone  is  not  given,  and  this  diminishes  the 
interest  and  value  of  the  record.  He  men¬ 
tions,  however,  having  crushed  100  stones 
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which  were  so  small  as  to  produce  only- 
slight  symptoms,  and  of  which  cases  only 
one  was  fatal.  In  a  valuable  paper  read 
by  Sir  H.  Thompson  at  the  International 
Medical  Congress  in  1881,  he  gives  the 
weight  of  75  cases  done  by  Bigelow’s 
method,  the  average  being  130  grains,  and 
in  others  the  stone  is  described  as  ‘  small.’ 

Dr.  Freyer,  of  the  Indian  Civil  Service, 
has  recently  published  ( Lancet ,  February 
28,  1885)  a  remarkable  series  of  108  cases 
in  males  above  puberty,  done  by  litho- 
lapaxy,  with  only  4  deaths,  being  1  in  27 
only,  or  3*7  per  cent.  ;  the  average  age  of 
the  patients  was  forty-seven,  and  the  average 
weight  of  stone  317  grains.  Thus  there 
were  more  young  and  probably  healthy,  and 
fewer  old  and  probably  unhealthy,  persons 
than  English  lithotritists  are  accustomed 
to  meet  with;  but  the  average  size  and 
weight  of  stones  in  Dr.  Freyer’ s  practice 
was  undoubtedly  great.  The  record  in¬ 
deed  is  the  most  remarkable  and  successful 
yet  published,  and  testifies  strongly  to  the 
skill  of  the  operator  as  well  as  to  the 
endurance  of  the  Indian  constitution. 

j Recurrence  of  Stone  after  Lithotrity 
is  undoubtedly  common  ;  it  constitutes  the 
greatest  drawback  of  the  operation,  and 
requires  from  the  practical  surgeon  the 
most  candid  statement  and  the  fullest 
inquiry.  An  analysis  of  Sir  H.  Thompson’s 
cases  would  seem  to  show  that  of  576 
adult  males  treated  by  lithotrity,  61  were 
operated  on  a  second  time,  9  a  third  time, 
3  a  fourth,  and  2  a  fifth  time  ;  or  75  out  of 
576,  being  1  in  7'6,  or  13  per  cent.  It  is 
probable  that  not  all  who  suffered  from 
recurrence  applied  to  him  again ;  they  may 
have  gone  elsewhere  or  declined  further 
treatment.  Moreover,  there  were  43  fatal 
cases,  in  none  of  which  could  recurrence 
have  taken  place.  Further,  this  list  of  75 
only  includes  those  which,  Sir  H.  Thomp¬ 
son  considered,  deserve  to  be  called  ‘  stone,’ 
and  does  not  include  those  numerous  ones 
of  so-called  phosphatic  ‘  concretions,’  which 
are  due  either  to  phosphatic  deposit  from 
decomposing  urine  in  an  incompetent 
bladder  or  to  undetected  fragments.  If, 
therefore,  this  frequent  recurrence  of  stone 
has  occurred  in  the  practice  of  one  so 
skilful  and  of  such  vast  experience,  it  must 
be  admitted  that,  so  far  as  it  can  be  shown 
to  be  incident  to  the  operation  of  lithotrity, 
it  must  be  considered  a  great  and  serious 
drawback. 

The  causes  of  it  are,  as  in  lithotomy — 

(1)  the  descent  of  a  fresh  renal  stone ;  and 

(2)  the  leaving  of  stones  or  fragments  of 
stone  at  the  first  operation.  The  descent 


of  a  fresh  stone  from  the  kidney  is  ob¬ 
viously  as  likely  to  follow  one  operation  as 
the  other ;  there  are  not  a  few  persons  who 
i  are  in  the  habit  of  voiding  small  stones 
composed  of  lithic  acid  or  lithate  of 
ammonia,  and  this  habit  may  persist  after 
some  of  these  have  been  removed  by  opera¬ 
tion.  But  when  it  is  remembered  that  in 
lithotomy  recurrence  is  almost  certainly 
caused,  in  more  than  half  the  cases,  by 
leaving  stones  or  portions  of  stone  at  the 
first  operation,  and  when  it  is  remembered 
too  that  recurrence  is  vastly  more  frequent 
after  lithotrity  than  after  lithotomy,  it  can¬ 
not  be  denied  that,  in  by  far  the  larger 
number  of  cases  of  recurrence  after  litho¬ 
trity,  the  real  true  cause  is  the  leaving  of 
calculous  debris  in  minute  quantity  at  the 
first  operation.  The  difficulty  of  removing 
these  final  atoms  from  the  recesses  and 
pockets  of  the  atonic,  half-paralysed  blad¬ 
ders  of  aged  and  feeble  persons  has  been 
referred  to  ;  the  difficulty  may,  and  pro¬ 
bably  will  be,  much  lessened  by  the  large 
evacuating  tubes  of  Bigelow,  but  hitherto 
this  drawback  has  been  regarded  as  the 
price  paid  for  the  vastly  greater  security  to 
life  from  lithotrity,  as  compared  with  litho¬ 
tomy. 

Choice  of  Operation. — This  is  a  matter 
not  infrequently  of  great  nicety  and  diffi¬ 
culty,  even  to  the  most  experienced  surgeon. 
Indeed,  as  Sir  W.  Fergusson  has  said,  the 
greater  his  experience,  the  greater  will 
sometimes  be  his  doubt.  He  will,  in  certain 
cases,  dread,  if  he  cannot  clearly  diagnose, 
those  kidney-changes  which  may  mar  his 
best  endeavours,  and  which  the  young 
surgeon  is  apt  to  think  but  little  of ;  he 
will  knowg  too,  that  even  with  a  measuring 
sound  it  is  not  always  safe  to  infer  the 
exact  size  of  a  stone,  for,  in  large,  flattened 
stones,  a  small  diameter  may  mislead  him 
into  the  belief  that  he  has  one  of  a  moderate 
size  to  deal  with.  There  are  some  points, 
however,  on  which  all  surgeons  are  agreed. 
In  children  under  puberty,  unless  the  stone 
is  very  small  indeed,  lithotomy  should  be  the 
rule  ;  its  good  results  in  the  young,  and  the 
small  size  of  the  urethra,  which  precludes 
the  use  of  the  evacuating  tube,  combine  to 
favour  the  method  of  cure  by  one  complete 
operation.  On  the  other  hand,  in  the 
healthy  adult,  lithotrity  should  undoubtedly 
be  adopted  in  all  cases  where  the  stone  is 
of  moderate  size ;  but  it  may  be  asked 
what  is  meant  by  the  word  ‘  moderate.’ 
A  different  answer  will  be  given  now  to 
that  which  used  to  be  offered,  for  it  is  cer¬ 
tain  that  litholapaxy  is  competent  to  deal 
with  stones  of  considerable  magnitude, 
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even  np  to  2,  3,  and  4  ounces.  It  should, 
however,  be  borne  in  mind  that  a  single 
hard  uric  acid  or  oxalate  of  lime  stone  of 
1|  or  2  oz.  will  be  far  more  difficult  to 
break  and  extract,  and  he  more  trying  to 
the  patient,  than  double  that  weight  of 
small  multiple  or  friable  and  laminated 
stones.  Up  to  an  ounce  and  a  half  in 
weight,  there  can  be  no  doubt  of  the  im¬ 
mense  superiority  of  lithotrity  over  litho¬ 
tomy,  so  far  *as  mortality  is  concerned. 
Above  that  weight,  say  from  14  to  3  ounces, 
it  yet  remains  to  be  seen  whether  lithotrity 
by  any  method  can  be  applied  with  more 
safety  and  success  than  lithotomy. 

In  the  Norwich  Hospital  there  have  been 
193  cases,  chiefly  adults,  treated  by  litho¬ 
tomy,  in  which  the  stones  weighed  1  ounce 
and  under  2,  with  159  cures  and  34  deaths, 
being  1  in  5*6,  or  17*6  per  cent. ;  and  55  cases 
of  2  ounces  and  under  3,  with  35  cures  and 
20  deaths,  being  1  in  2*75,  or  36  per  cent. 
These  figures  will  serve  as  a  basis  for 
future  comparison.  In  stones  weighing 
more  than  three  ounces  the  choice  will 
rest  between  lateral  and  supra-pubic  litho¬ 
tomy  ;  and  here,  again,  experience,  not  at 
present  forthcoming,  is  required  to  assist  in 
deciding.  In  the  same  hospital  there  have 
been  50  cases,  almost  all  done  by  the 
lateral  method,  of  stones  above  3  ounces, 
with  31  cures  and  19  deaths,  being  1  in 
2*6,  or  36  per  cent.  This  list  also  will  serve 
for  future  comparison.  The  writer  has 
long  felt  that  supra-pubic  lithotomy  de¬ 
serves  a  full  re-examination  by  the  light 
of  modern  antiseptic  surgery  and  the  more 
perfect  system  of  drainage  ;  lately  a  fresh 
impetus  has  been  given  to  this  inquiry 
by  the  investigation  of  Professor  Petersen. 
So  that  it  would  seem  likely  that  in  future, 
the  time-honoured  operation  of  lateral 
lithotomy  will  be  shorn  of  its  prestige 
and  diminished  in  its  supremacy  by  the 
extended  domain  of  litholapaxy  on  the  one 
hand,  and  of  supra-pubic  lithotomy  on  the 
other.  In  children  of  both  sexes,  with  large 
stones,  the  high  operation  has  been  proved 
to  have  great  advantages,  and  in  adult 
females,  when  the  stone  is  beyond  the  com¬ 
pass  of  lithotrity,  the  high  operation  will 
probably  come  to  supplant  the  vaginal  or 
any  other  method  of  cure. 

These  principles  and  rules  dealing  with 
stones  of  various  sizes  are  applicable  only  or 
chiefly  when  the  urinary  organs  are  sound 
and  the  general  health  good ;  but  what  course 
should  be  adopted  when  these  circumstances 
are  adverse  ?  The  effect  of  stricture,  of  pros¬ 
tatic  enlargement,  of  changes  in  the  shape 
and  walls  of  the  bladder,  have  already  been 


mentioned.  Mere  vesical  irritability  seldom 
impedes  lithotrity,  nor  do  atony  and 
chronic  cystitis ;  these  bladders,  as  a  rule, 
bear  the  contact  of  instruments  well,  and 
are  frequently  already  accustomed  to  the 
constant  use  of  the  catheter.  But  what  is 
to  be  said  of  stone,  complicated  with 
kidney  disease,  such  as  albuminuria,  and 
chronic  pyelitis,  and  atrophy  ?  In  these 
cases  all  operations  are  fraught  with 
danger,  but  it  is  probable  that  the  least 
risk  will  be  met  with  from  a  carefully 
conducted  one-sitting  lithotrity.  So,  too, 
in  those  cases  of  constitutional  disease 
combined  with  stone,  such  as  diabetes, 
tabes,  and  other  spinal  diseases,  it  will  be 
well  to  avoid  the  shock  and  haemorrhage 
of  lithotomy,  and  proceed,  if  any  surgical 
proceeding  is  allowable,  by  lithotrity. 
This,  however,  can  only  be  recommended 
in  cases  where  the  stone  is  of  strictly 
moderate  size  ;  when  it  is  of  1^  or  2  oz.  and 
upwards,  the  lateral  or  high  operation  will 
1  probably  afford  the  best  of  the  bad  chances 
of  recovery.  Some  consideration  in  select¬ 
ing  the  operation  must  be  given  to  the  tact 
and  experience  of  the  surgeon.  A  beginner 
will  do  well  to  adopt  lithotomy  in  cases  of 
full-sized  stones  in  which  his  more  ex¬ 
perienced  colleague  would  trust  himself  to 
do  litholapaxy ;  but  no  one  should  adopt  the 
latter  without  practising  it  well  beforehand 
outside  the  bladder.  Lastly,  it  may  be 
said  that  by  lithotomy  there  is  greater 
danger  to  life,  but  a  more  perfect  recovery 
for  those  who  do  recover ;  while  by  litho¬ 
trity  the  immediate  security  to  life  and 
the  present  recovery  are  not  infrequently 
dearly  purchased,  and  well-nigh  counter¬ 
balanced,  by  the  recurrence  of  the  disease 
or  the  more  or  less  permanent  persistence 
of  some  form  of  vesical  trouble. 

William  Cadge. 

LITTRE’S  OPERATION  for  opening 
the  colon  in  the  groin.  See  Atresia  Ani. 

LIVER,  Rupture  of  the. — From  its  size 
the  liver  is  more  frequently  ruptured  than 
any  of  the  other  abdominal  viscera.  Either 
surface  of  the  organ  may  be  torn,  but  the 
upper  is  more  frequently  so  affected,  and 
an  organ  that  is  diseased  is  more  prone  to 
suffer  than  one  of  normal  texture.  Several 
degrees  of  rupture  are  met  with,  varying 
from  a  slight  superficial  crack  to  a  com¬ 
plete  pulp.  The  parenchymatous  tissue  may 
sometimes  be  torn  while  the  peritoneal 
covering  of  the  organ  is  left  intact. 

Causes. — Blows,  falls,  spent  shot  taking 
effect  in  the  hepatic  region,  wheels  of 
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vehicles  passing  over  the  abdomen,  frac¬ 
tured  ribs  perforating  the  diaphragm. 

Symptoms. — As  there  are  none  that  are 
strictly  diagnostic,  the  presence  of  a  com- 
municating  wound  or  the  performance  of 
laparotomy  can  alone  lead  to  an  accurate 
estimate.  The  precise  nature  of  the  injury 
and  the  region  of  the  abdomen  must  be 
considered.  Shock,  if  the  rupture  be  of  any 
extent,  is  well  marked;  the  general  surface  of 
the  body  is  pallid  and  cold  ;  vomiting,  thirst, 
general  restlessness,  sighing  respirations 
and  feeble  pulse,  are  present ;  also  pain  and 
tenderness  in  the  region  of  the  liver ;  but 
this  is  likewise  present  when  the  organ  is 
merely  bruised.  An  increase  in  the  faint¬ 
ness  and  feebleness  of  pulse  denotes  that 
the  haemorrhage  is  continuing,  and  that  an 
accumulation  is  taking  place  in  the  peri¬ 
toneal  cavity,  which  will  be  recognised  by 
a  gradually  widening  area  of  dulness  on 
percussion.  If  not  speedily  fatal,  jaundice 
and  itching  of  the  skin  may  supervene. 
Should  an  external  wound  exist,  bile  may 
be  discharged  through  it. 

Prognosis. — This  depends  upon  the  size 
of  the  rupture.  If  it  be  of  any  magnitude, 
death  takes  place  in  a  few  hours  from  shock 
and  haemorrhage.  Small  ruptures  may  be 
recovered  from,  and  very  superficial  cracks 
may  pass  undetected.  If  the  immediate 
dangers  be  overcome,  the  subsequent  ones 
that  threaten  are  peritonitis  and  abscess 
due  to  the  extravasation  of  blood  and  bile. 
When  the  serous  covering  of  the  organ  is 
not  torn,  the  chances  of  recovery  are  en¬ 
hanced. 

Treatment. — Best  in  the  horizontal  posi¬ 
tion  ;  warmth  to  the  general  surface  of  the 
body ;  hot  fomentations  or  ice  applied  over 
the  region  of  the  liver.  To  relieve  pain  and 
tenderness,  morphia  should  be  administered 
subcutaneously  or  by  suppository.  Brandy, 
if  it  can  be  borne,  should  be  administered 
by  the  mouth  in  frequent  but  small  doses 
until  the  heat  of  the  body  is  restored.  To 
allay  thirst,  ice  may  be  given  to  suck,  and 
cold  or  warm  water  in  teaspoonful  doses. 

If  it  be  evident  that  the  internal  haemor¬ 
rhage  is  copious  or  continuing,  the  abdomen 
may  be  opened  in  the  middle  line  between 
the  ensiform  cartilage  and  the  umbilicus, 
the  peritoneal  cavity  emptied  of  blood-clot 
or  bile,  and  the  wounded  organ  examined. 
Should  exposure  not  restrain  the  haemor¬ 
rhage,  the  bleeding  surface  may  be  gently 
seared  with  the  thermo-cautery ;  the  ab¬ 
dominal  cavity  should  then  be  washed  out 
thoroughly  with  clean  hot  water  and  care¬ 
fully  dried  with  sponges.  A  glass  drainage- 
tube  having  been  inserted,  the  rest  of  the 


parietal  wound  should  be  closed  and  dry 
dressings  applied,  seemed  with  strapping 
and  a  wide  flannel  bandage.  The  drainage- 
tube  should  be  retained  for  at  least  twenty- 
four  hours,  and  longer  if  the  discharge  be 
copious. 

Peritonitis  must  be  treated  in  the  ordi¬ 
nary  manner,  and  any  abscess-formation 
should  be  evacuated  by  the  aspirator  or  by 
incision.  Thomas  F.  Chavasse. 

LOCAL  ANAESTHESIA.— When  we 
consider  the  fatal  cases  which  have  resulted 
from  general  anaesthetics  of  all  kinds,  and 
call  to  mind  the  fact  that  very  many  of  the 
deaths  have  occurred  in  operations  of  trifling 
magnitude  ;  when  also  we  think  of  the  un¬ 
pleasant  and  sometimes  dangerous  after¬ 
effects  of  such  anaesthetics,  it  is  obvious 
that  local  means  for  the  prevention  of  pain 
would  be  of  the  greatest  value. 

Although  by  squeezing  and  rubbing  the 
lobe  of  the  ear  jewellers  render  it  insensi¬ 
tive  to  the  passage  of  a  needle,  the  use  of 
compression  of  sensory  nerves  may  be  said 
to  have  failed  to  produce  sufficient  anaes¬ 
thesia  to  render  even  small  operations 
painless.  Narcotic  drugs — opium,  morphia, 
belladonna,  chloroform,  carbonic  and  car¬ 
bolic  acids — applied  to  the  unbroken  skin 
or  injected  hypodermically,  are  either  too 
weak  in  their  action  to  prevent  the  pain  of 
a  cut,  or  they  produce  painful  effects  such 
as  vesication.  But  lotions,  ointments, 
and  vapours  of  the  above  drugs  are  valu¬ 
able  when  applied  to  painful  ulcers,  simple 
or  malignant. 

Until  quite  recently,  the  only  local  me¬ 
thod  of  preventing  the  pain  of  an  opera¬ 
tion  was  that  of  freezing  the  part.  This 
may  be  done  by — (1)  the  application  of  a 
mixture  of  ice  and  salt  to  the  part,  or  (2)  by 
the  ether  spray. 

Ice  and  Salt. — Finely  powdered  ice  and 
salt,  well  mixed  in  the  proportion  of  2  to  1, 
and  put  into  a  gauze  bag,  are  closely  applied 
to  the  part.  In  five  to  ten  minutes  the  skin 
becomes  yellowish-white,  firmer  than  na¬ 
tural,  looks  tallowy  on  section  and  does  not 
bleed,  and  incisions  into  it  are  painless. 
After  a  somewhat  longer  application  a  nail 
may  be  painlessly  removed;  but  it  is  im¬ 
possible  to  freeze  deeper  tissues  without 
great  probability  of  inducing  sloughing. 

The  ether  spray  is  handier  than  ice  and 
salt.  The  nozzle  should  be  held  one  to  two 
inches  from  the  part.  In  from  half  to  two 
minutes,  a  white  firmish  patch  appears  and 
rapidly  spreads.  Painless  incisions  may  now 
be  made  in  the  skin ;  but  the  deeper  parts  are 
unaffected.  It  has  been  recommended  to 
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play  on  the  latter  through  the  incision — to 
make  the  spray  precede  the  knife  ;  but  this  is 
a  very  slow  process,  and  could  not  be  carried 
out  for  large  incisions.  The  knife,  too,  gets 
crusted  with  ice,  and  the  operator’s  fingers 
numb.  No  cautery  or  light  must  ever  be 
brought  near  the  spray.  See  Ether- Spray. 

The  first  objection  to  both  these  methods 
is  that  their  action  is  very  superficial.  But 
they  cannot  be  recommended  even  for  su¬ 
perficial  operations,  as  the  sensations  in  a 
part  during  freezing  are  painful ;  and,  during 
thawing,  the  suffering  may  be  so  acute  as 
•considerably  to  exceed  that  which  the  ope¬ 
ration  itself  would  have  caused.  It  is  well, 
however,  to  bear  in  mind  that  a  Caesarean 
section  has  been  done  almost  painlessly 
under  the  ether  spray. 

Hydrochlorate  of  Cocaine. — During  the 
last  few  months  this  drug  has  been  much  used 
as  a  local  anaesthetic.  A  solution  of  from 
4  to  20p.c.  is  either  dropped  or  painted  over 
the  surface  to  be  anaesthetised,  two  or  three 
times  at  intervals  of  three  to  five  minutes  ; 
sufficient  anaesthesia  is  thus  produced  for 
the  performance  of  small  operations,  and 
continues  from  ten  to  fifteen  minutes. 
But  the  drug  will  not  act  through  un¬ 
broken  skin,  and  can,  therefore,  be  used 
as  above  only  upon  mucous  surfaces.  Two 
cases  have,  however,  been  reported  in  which 
a  hypodermic  injection  rendered  the  open¬ 
ing  of  an  abscess  painless.  The  new  anaes¬ 
thetic  has  been  used  chiefly  in  operations 
upon  the  eye,  ear,  nose,  mouth,  larynx, 
urethra,  and  rectum.  Its  capabilities  are 
probably  not  yet  fully  determined. 

Stanley  Boyd, 

LOCK-JAW.  See  Tetanus. 

LOOSE  CARTILAGE.  —This  is  the 
name  given  to  certain  movable  bodies,  of 
varying  origin  and  constitution,  which  are 
found  in  the  interior  of  joints,  especially 
the  knee,  and  whose  presence  gives  rise  to 
a  characteristic  train  of  symptoms. 

The  name  4  loose  cartilage  ’  is,  however, 
not  always  an  accurate  one ;  for  these 
bodies  are  sometimes  not  loose,  and  fre¬ 
quently  contain  no  cartilage.  Most  often 
they  consist  chiefly  of  fibrous  tissue,  in 
which  is  a  small  quantity  of  ill-formed  car¬ 
tilage  containing  some  irregularly  deposited 
calcareous  material.  They  may,  however, 
be  formed  of  true  cartilage,  or  of  cartilage 
which  has  undergone  a  variable  amoimt  of 
ossification  or  calcification.  Others  consist 
of  small  masses  of  fibrinous  lymph. 

They  may  be  single  or  multiple,  and 
they  vary  in  size  from  a  quarter  of  an  inch 


to  an  inch  or  more  in  diameter.  The 
majority  of  these  bodies  lie  loose  in  the 
joint,  and  can  travel  to  any  part  of  it ;  but 
occasionally  they  are  attached  by  a  pedicle 
which  limits  their  range  of  movement. 
Their  occurrence  is  almost  confined  to  the 
knee,  but  they  have  occasionally  been  met 
with  in  the  elbow,  and  rarely  in  some  of 
the  other  joints.  Their  mode  of  origin  is 
variable,  though  they  are  often  traced  to 
injury.  Probably,  many  of  them  occur  in 
the  early  stages  of  osteo-arthritis,  in  which 
cartilaginous  or  calcareous  material  is 
formed  in  a  synovial  fringe,  and  this,  be¬ 
coming  pendulous,  is  eventually  detached 
either  by  injury  or  the  movements  of  the 
joint.  Or,  they  may  have  their  origin  in 
the  exudation  of  inflammatory  lymph  upon 
the  surface  or  into  the  substance  of  the 
loose  synovial  tissue  ;  and  this,  undergoing 
development  into  fibrous  tissue  or  cartilage, 
is  separated  from  its  attachment  by  the 
pressure  of  the  bones.  In  other  cases,  a 
piece  of  the  articular  cartilage  is  detached 
either  by  direct  injury  or  by  the  process 
of  necrosis. 

The  symptoms ,  caused  by  the  presence 
of  a  loose  body  in  a  joint,  are  recurrent 
attacks  of  pain  and  synovitis.  The  pain 
comes  on  suddenly  and  is  very  acute  ; 
it  is  due  to  the  body  slipping  between  the 
ends  of  the  bones.  In  the  knee  (which  is 
the  only  joint  that  need  be  considered), 
when  this  occurs  the  joint  becomes  im¬ 
mediately  fixed,  and  this,  together  with 
the  severe  pain,  often  causes  the  patient  to 
fall.  After  a  time,  usually  a  few  hours,  or 
it  may  be  in  the  first  effort  to  move,  the 
loose  body  again  becomes  displaced  and 
the  joint  can  be  moved ;  but  more  or  less 
synovitis  ensues.  These  attacks  of  pain 
and  synovitis  recur  whenever  the  loose 
body  becomes  caught  betwe'en  the  bones, 
and,  as  every  attack  of  synovitis  leaves  the 
joint  a  little  looser,  this  occurrence  is  apt 
to  become  increasingly  frequent. 

Treatment. — This  must  depend  upon 
the  amount  of  inconvenience  caused  by  the 
presence  of  the  loose  cartilage,  and  also 
upon  the  condition  of  the  health  of  the  suf¬ 
ferer.  In  some  cases,  a  carefully  contrived 
splint  or  bandage  will  keep  the  offending 
body  in  the  upper  pouch  of  the  synovial 
cavity,  where  it  may  possibly  become  fixed 
by  adhesions.  Or,  the  same  end  may  be 
attained  by  the  use  of  strapping  over  it  a 
piece  of  leather,  with  a  hole  cut  in  it  to 
receive  the  loose  body.  But  usually  such 
measures  are  inefficient,  and  the  patient  re¬ 
quires  something  more  radical  to  be  done. 
The  only  curative  treatment  is  the  re- 
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moval  of  the  loose  body  from  the  cavity  of 
the  joint.  This,  of  course,  can  only  be  done 
by  opening  the  joint,  which,  even  with  every 
precaution,  is  an  operation  of  sufficient 
gravity  to  forbid  its  being  undertaken  till 
palliative  measures  have  been  tried.  More¬ 
over,  it  is  to  be  remembered  that  any 
serious  disturbance  of  the  patient’s  health, 
and  especially  such  as  is  indicated  by  the 
presence  of  albumen  in  the  urine,  should 
deter  the  surgeon  from  any  avoidable 
operation  upon  a  large  joint.  Nevertheless, 
if  the  local  inconvenience  renders  the  ex¬ 
traction  of  the  loose  cartilage  desirable,  and 
the  patient  be  in  good  health,  the  opera¬ 
tion  may  be  undertaken  with  every  pro¬ 
spect  of  success. 

Two  methods  of  operation  are  available  : 
one  in  which  an  incision  is  made  directly 
into  the  joint,  and  the  loose  body  at  once 
removed ;  the  other  in  which,  the  capsule 
of  the  joint  being  opened  subcutaneously 
by  a  long  knife  passed  obliquely  under  the 
skin,  the  loose  body  is  pressed  out  of  the 
joint  into  the  subcutaneous  cellular  tissue, 
and  either  left  there  or  removed  after  the 
wound  into  the  joint  is  healed.  Which¬ 
ever  operation  is  adopted,  the  strictest 
antiseptic  precautions  should  be  observed ; 
and,  if  due  care  be  taken  on  this  point, 
the  removal  of  the  loose  body  by  direct  in¬ 
cision  is,  in  the  writer’s  opinion,  the  pre¬ 
ferable  method. 

If  the  loose  body  be  freely  movable, 
an  incision  a  finger’s  breath  in  length 
should  be  made  on  the  outer  side  of  the 
joint,  the  loose  body  if  possible  being  held 
in  that  position,  and  then  squeezed  through 
the  opening.  Should  the  substance  slip 
away,  as  often  happens,  the  finger  may  be 
introduced  into  the  joint  to  bring  it  again 
towards  the  opening,  through  which  it  may 
be  extracted  by  a  small  pair  of  lithotomy 
forceps.  If  there  be  any  difficulty,  it  is 
much  better  to  explore  the  joint  with  the 
finger  than  to  search  for  it  from  the  out¬ 
side  or  by  movements  of  the  joint.  The 
wound  is  to  be  closed  by  a  fine  catgut 
suture,  antiseptic  dressings  applied,  and  the 
limb  at  once  fixed  on  a  splint. 

Usually,  there  is  no  local  or  constitu¬ 
tional  disturbance  ;  the  wound  is  healed  in 
a  few  days,  and  after  a  fortnight’s  rest  of 
the  limb  the  patient  may  be  considered 
well.  Should  there  ensue  any  inflamma¬ 
tion  of  the  joint,  it  must  at  once  be  com¬ 
bated  by  decided  antiphlogistic  treatment. 

J.  Warrington  Haward. 

LORDOSIS.  See  Antero-posterior 
Spinal  Curvature. 


LUMBAR  ABSCESS.— An  abscess,, 
usually  chronic,  situated  in  the  loin  or  over 
the  lower  ribs  near  their  angles. 

Cause. — Generally  due  to  caries  either 
of  the  spine  or  ribs;  may  also  come  from 
deeper  parts,  as  the  kidney,  or  may  have  no- 
evident  source  of  origin;  this  last  occurs 
usually  in  children,  and  is  subcutaneous. 
In  children,  also,  acute  abscess  in  the 
erector  spinas,  without  bone-disease,  is  seen.. 

Pathology. — When  from  spinal  caries, 
it  may  be  a  diverticulum  in  the  course  of  a 
psoas  abscess,  starting  at  the  upper  or  lower 
end  of  the  primary  abscess  ;  and,  when  the 
former,  it  lies  over  the  lower  ribs,  and  may 
be  mistaken  for  a  localised  empyema.  Or 
pus  may  travel  directly  backwards  from 
the  spine  to  the  outer  edge  of  the  erector 
spinae  ;  or,  more  rarely,  may  be  over  the 
spines  themselves  ;  or,  passing  between  the 
laminae,  may  get  into  the  sheath  of  the 
erector  spinae  ;  or  a  dorsal  spinal  abscess 
may  travel  down  and  become  lumbar. 
Caries  of  the  lower  ribs  or  of  the  iliac 
crest  may  also  cause  lumbar  abscess  ;  and 
a  pyonephrosis  and  perinephritic  abscess 
may  project  in  the  loin,  as  well  as  in  the 
abdomen. 

Symptoms. — No  special  subjective  symp¬ 
tom  belongs  to  lumbar  abscess ;  the 
tumour  is  generally  the  first  thing  re¬ 
marked.  Any  source  of  origin,  as  above, 
must  be  sought  for ;  the  deep  connection  of 
the  swelling  is  shown  by  a  cough  impulse. 

Diagnosis. — The  abscess  is  recognised 
by  the  usual  physical  signs  ;  its  origin 
must  be  discovered  by  history  and  ex¬ 
amination.  The  possibility  of  its  being 
part  of  a  psoas  abscess  must  not  be  for¬ 
gotten.  When  over  the  lower  ribs  it  may 
be  an  empyema,  which  an  examination  of 
the  thorax  will  decide  ;  or  it  may  be  from 
rib-caries.  Until  the  abscess  is  opened,  it 
is  usually  impossible  to  feel  any  carious 
or  irregular  surface.  A  local  spot  of  pain 
under  the  abscess  and  in  the  rib  suggests 
caries.  The  ‘  cold  ’  subcutaneous  abscess 
of  children  has  only  negative  signs  with 
regard  to  origin.  Pyonephrosis  and  peri¬ 
nephritic  abscess  cause  abdominal  swelling 
as  well,  and  probably  pyuria.  Renal  cancer 
resembles  lumbar  abscess  at  times,  but  there 
is  no  true  fluctuation  ;  there  are  great  pain 
and  special  renal  symptoms — e.g.  haema- 
turia. 

Treatment. — Whether  due  to  caries  or 
not,  the  abscess  must  be  opened  freely ;  this 
allows  exploration  and  perhaps  removal  of 
sequestra.  In  the  subcutaneous  abscess  of 
children,  relief  of  tension  by  aspiration, 
followed  by  firm  bandaging  over  bella- 
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donna  plaster,  with  the  internal  use  of 
iodide  of  iron,  frequently  causes  resolution 
of  the  abscess. 

C.  Hilton  Golding-Bird. 

LUMBAR  HERNIA. — In  this  variety 
of  hernia,  the  protrusion  presents  itself  ex¬ 
ternally  in  Petit’s  triangle.  This  triangle  is 
bounded  in  front  by  the  external  oblique, 
and  behind  by  the  latissimus  dorsi,  while  its 
base  is  formed  by  that  part  of  the  iliac  crest 
which  lies  between  the  attachments  of  the 
two  muscles.  To  reach  the  triangle,  the  her¬ 
nial  sac  passes  through  the  posterior  aponeu¬ 
rosis  of  the  transversalis  muscle,  and  then 
through  the  fibres  of  the  internal  oblique. 
Its  neck  will  be  situated  near  the  outer  bor¬ 
der  of  the  quadratus  lumborum.  This  rup¬ 
ture  has  occurred  most  usually  after  wounds, 
deep  abscesses,  and  severe  contusions.  It 
is  also  said  to  have  followed  pregnancy 
and  ascites.  The  sac  may  contain  small  in¬ 
testine  or  omentum,  or  a  portion  of  the 
ascending  or  of  the  descending  colon.  The 
hernial  tumour  is  usually  very  small,  but  it 
may  attain  the  size  of  an  infant’s  head.  It 
is  reported  to  be  usually  oval  in  shape,  with 
its  long  axis  placed  antero-posteriorly.  Its 
orifice  is  large  ;  and  it  is  as  a  rule  readily 
reduced.  It  may,  however,  become  irre¬ 
ducible  or  inflamed.  It  has  been  the  seat 
of  strangulation,  and  in  one  reported  case  of 
strangulation  herniotomy  was  performed, 
but  with  a  fatal  result.  The  hernia  has  been 
mistaken  for  lumbar  abscess,  for  hsematoma, 
and  for  a  fatty  or  fibro-cellular  growth. 

Frederick  Treves. 

LUNG,  Hernia  of  the.  See  Pneu- 
mocele. 

LUNG,  Inflammation  of  the.  See 
Pneumonia,  Traumatic. 

LUNG,  Wounds  of  the. — These  may 
be  produced  in  three  ways — 

(a)  By  an  external  agent,  as  in  stabs. 

(3)  By  the  fractured  end  of  a  rib. 

(y)  Certain  rare  cases  occur  in  which 
the  lung  ruptures  in  compression  of  the 
chest,  where  no  rib -fracture  can  be  de¬ 
tected. 

Wounds  of  the  lung  are  also  divided  into 
punctured,  lacerated,  and  incised  wounds. 
Of  these,  the  incised  wounds  are  the  most 
dangerous,  being  attended  with  the  most 
copious  haemorrhage.  A  punctured  wound 
is  the  least  dangerous,  as  may  be  illustrated' 
by  the  effect  of  an  accidental  puncture  in 
exploration  of  the  chest  with  the  aspirating 
needle.  A  lacerated  wound,  such  as  that 
caused  by  a  fractured  bone,  will  be  danger¬ 


ous  in  proportion  to  the  amount  of  tissue 
involved. 

Diagnosis. — (a)  Where  there  is  an  ex¬ 
ternal  wound,  blood  and  bubbles  of  air  may 
be  seen  in  some  cases  escaping  from  the 
opening  in  the  act  of  respiration,  or  even 
passing  backwards  and  forwards  by  an 
efflux  and  reflux  movement.  If  the  wound 
in  the  chest  be  large,  there  may  be  a  hernia 
of  the  wounded  lung  (pneumocele).  In  such 
cases  (which  are,  however,  rare),  the  dia¬ 
gnosis  is  easy,  but  in  the  majority  a  wounded 
lung  must  be  diagnosed  inferentially  from 
the  state  of  the  chest  and  other  symptoms. 
On  account  of  its  vascularity,  haemorrhage 
from  a  wound  in  the  lung  is  one  of  its 
most  common  accompaniments.  This 
takes  place  into  the  cavity  of  the  pleura 
(haemothorax) ,  and  into  the  lung-tissue 
about  the  site  of  the  wound.  Compara¬ 
tively  seldom  does  this  haemorrhage  take 
place  to  any  great  extent  externally,  unless 
the  wound  be  very  large.  The  elasticity 
of  the  tissues,  and  consequent  tendency  of 
a  small  wound  to  close,  will,  as  a  rule,  shut 
in  the  blood,  and  the  haemorrhage  thus 
takes  place  internally.  Internal  haemor¬ 
rhage,  whether  into  pleura  or  lung,  gives 
rise  to  dulness  about  the  affected  side,  more 
especially  about  the  base  of  the  lung,  if  the 
amount  of  extravasated  blood  be  consider¬ 
able.  The  area  of  dulness,  however,  de¬ 
pends  a  good  deal  upon  the  position  which 
the  patient  assumes  after  the  injury  is 
inflicted.  If,  as  is  most  common,  it  be 
the  recumbent  posture,  the  blood  will  not 
necessarily  gravitate  towards  the  base  of 
the  lung,  and  the  area  of  dulness  will  be 
most  marked  about  that  part  of  the  chest 
upon  which  the  patient  has  principally 
lain. 

The  amount  of  blood  extravasated  is 
not  generally  great  enough  to  cause  any 
considerable  compression  of  the  lung,  un¬ 
less  some  very  large  vessel  has  been 
wounded  ;  but  it  is  often  enough  to  separate 
completely  the  surfaces  of  the  pleura. 
Fine  crepitation  is  the  auscultatory  sound 
most  commonly  present.  But  if  the 
amount  of  blood  extravasated  be  large,  the 
crepitation  will  disappear,  and  the  breath¬ 
ing  sounds  become  indistinct  or  inaudible 
from  the  lung-tissue  having  become  com¬ 
pressed.  The  very  rapid  appearance  of 
the  dulness  after  the  injury  will  enable 
the  surgeon  to  distinguish  it  from  acute 
pleuritic  effusion. 

Other  signs  of  wounded  lung  consist 
in : — 

1.  A  fixed,  deep,  and  severe  pain  in 
the  thorax  about  the  region  of  the  wound. 
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2.  Much  troublesome  cough,  with  irri¬ 
tation  of  the  larynx,  causing  constant 
desire  to  cough.  The  patient,  however,  is 
obliged  to  repress  the  tendency  within  the 
narrowest  possible  limits  on  account  of  the 
increase  of  pain  so  caused,  and  thus  arises 
the  peculiar,  small,  suppressed  cough  of 
thoracic  injury. 

3.  Yery  considerable  dyspnoea.  This  no 
doubt  arises  from,  and  is  directly  propor¬ 
tioned  to,  the  amount  of  lung-tissue  ren¬ 
dered  inoperative  by  the  injury. 

4.  Haemoptysis.  Frothy  blood  is 
coughed  up  from  the  chest  into  the  mouth 
in  this  condition ;  at  a  later  stage,  as  the 
pneumonic  state  supervenes,  the  frothy 
blood  gradually  gives  place  to  rust-coloured 
sputum. 

5.  Pneumothorax.  This  condition  is 
generally  conjoined  with  more  or  less 
haemothorax.  Air  passes,  either  from  the 
wounded  lung  or  from  the  external  wound, 
into  the  cavity  of  the  pleura ;  this  causes 
resonance  on  percussion  over  the  upper 
part  of  the  pleural  cavity,  and  dulness  in 
the  most  dependent  part ;  somethnes,  but 
not  invariably,  the  succussion  sound  is 
present.  Comparatively  seldom  is  there 
any  general  emphysema  of  the  tissues, 
unless  the  external  wound  is  very  small, 
with  a  great  tendency  to  close.  As  a  rule, 
if  there  be  extravasation  of  air  beyond  the 
bony  parietes,  it  escapes  from  the  wound, 
and  does  not  accumulate  in  the  subcu¬ 
taneous  tissues. 

(/3)  When  the  wound  in  the  lung  is  pro¬ 
duced  by  the  fractured  end  of  a  rib,  the 
symptoms  are  more  limited  in  number.  In 
addition  to  those  of  the  fracture,  there  will 
probably  be  expectoration  of  frothy  pale- 
red  blood  at  first,  and  after  two  or  three 
days  rust-coloured  sputum.  This  will  be 
accompanied  by  troublesome  cough,  deep- 
seated  thoracic  pain,  some  dyspnoea,  and 
probably  a  considerable  elevation  of  tem¬ 
perature.  There  may  be  more  or  less 
haemothorax,  or  more  rarely  haemopneumo- 
thorax.  Pneumothorax  is  not,  however,  so 
frequent  after  this  injury  as  when  there  is 
an  external  wound.  On  the  other  hand,  its 
place  is  taken  by  the  much  more  frequent 
occurrence  of  a  general  emphysema  of  the 
cellular  tissue  of  the  parietes,  and  this  is 
more  frequent  in  the  young  and  healthy 
than  in  the  aged.  Its  occurrence  must 
definitely  show  that  not  only  has  there 
been  some  rent  in  the  pulmonary  surface, 
but  that  the  pleura  costalis  has  also  been 
torn  through.  The  air  must  therefore  pass 
across  the  cavity  of  the  pleura  before  it  can 
extravasate  into  the  areolar  tissue  of  the 


parietes.  It  is  a  remarkable  fact  that, 
under  these  circumstances,  the  cavity  of 
the  pleura  but  rarely  fills  up  with  air 
and  the  explanation  probably  is  that  after 
the  lung  has  been  lacerated,  swelling  of 
its  substance  very  rapidly  takes  place,  on 
account  of  its  great  vascularity  and  the 
haemorrhage  which  consequently  takes 
place  into  its  parenchyma,  so  that  the 
lung  fully  occupies  the  cavity  in  which  it 
is  contained.  Consequently,  the  wound  in 
the  lung  becomes  applied  to  the  correspond¬ 
ing  part  in  the  pleura  costalis  in  which  the 
rent  has  occurred,  and  any  air  which  may 
extravasate  is  forced  out  through  the  wound 
into  the  general  areolar  tissue  of  the  parietes 
at  each  expiration,  there  being  no  room  for 
it  in  the  pleural  cavity. 

(y)  Wound  of  the  lung  or  rupture  of 
this  viscus  from  simple  compression  of  the 
thorax,  without  any  fracture  of  the  ribs,  is  of 
comparatively  rare  occurrence.  It  is  only 
likely  to  take  place  in  young  persons, 
where  the  ribs  and  sternum  are  very  elastic. 
In  the  case  of  a  young  lad  under  the  writer’s 
care,  there  was,  in  addition  to  bloody  ex¬ 
pectoration,  a  limited  patch  of  emphy¬ 
sema  towards  the  root  of  the  neck,  as  if  air 
had  been  forced  out  of  the  rent  of  the  lung 
and  through  the  dome  of  the  pleura  in  the 
direction  of  least  resistance,  by  the  violent 
squeeze  which  the  chest  had  sustained.  In 
this  case,  also,  was  present  the  peculiar 
capillary  venous  ecchymosis  which  often 
accompanies  violent  compression  of  the 
chest.  It  principally  affected  the  parts 
where  the  skin  was  thinnest  and  the  capil¬ 
lary  blood-supply  most  abundant.  Thus, 
the  whole  of  the  conjunctivae  were  suffused 
of  a  pinkish  tint,  the  whole  of  the  skin 
of  the  face  was  covered  with  minute  bluish 
dots,  which  gave  it  en  masse  a  livid  tint. 
The  skin  of  the  neck  was  also  deeply  af¬ 
fected,  but  less  than  the  conjunctivae  and 
face.  This  boy  ultimately  recovered,  the 
emphysema  disappearing  in  three  or  four 
days,  the  capillary  ecchymosis  not  for 
nearly  a  fortnight. 

Prognosis. — This  must  mainly  depend 
upon  the  depth  and  size  of  the  wound  in 
the  lung.  Small  wounds  are  rarely  danger¬ 
ous  ;  large  wounds,  especially  those  involv¬ 
ing  a  large  vessel,  are  exceedingly  so. 

Treatment.  —  The  patient  should  be 
placed  in  bed  in  the  most  easy  position; 
this  will  generally  be  lying  over  on  the  in¬ 
jured  side,  so  as  to  allow  the  escape  of  blood 
or  discharge  from  the  wound,  and  to  per¬ 
mit  the  freest  movements  of  the  uninjured 
side  in  respiration.  No  attempt  at  any 
deep  examination  of  the  wound  should  be 
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made  with  the  probe  or  the  finger — though 
in  cases  where  the  haemorrhage  into  the 
pleural  cavity  is  considerable,  a  drainage- 
tube  wrill  be  of  some  value.  Nor  is  it  wise 
to  attempt  the  washing-out  of  the  wound 
with  any  antiseptic  lotion,  when  first  seen. 
The  surface  of  the  wound  may  be  washed 
over  with  some  carbolic  lotion  (1  to  40),  and 
then  covered  with  protective  and  antiseptic  : 
gauze.  The  whole  should  then  be  sur¬ 
rounded  with  a  bandage  of  moderate  tight¬ 
ness.  The  tight  bandaging  formerly  recom¬ 
mended  is  not  generally  borne  well  by 
patients  in  this  state,  on  account  of  its 
interfering  too  much  with  the  freedom  of 
respiration.  Nor  is  the  object  for  which  it 
was  devised — viz.  the  checking  of  the  bleed¬ 
ing  and  the  prevention  of  extravasation  of 
ah’ — easily  attained  by  this  means.  The 
bandage,  then,  should  be  of  only  moderate 
tightness,  and  applied  more  for  the  purpose 
of  immobilising  the  wounded  side  of  the 
thorax  and  supporting  it,  than  for  the  pur¬ 
pose  of  compressing  the  chest.  Although 
these  wounds  can  rarely  be  rendered  asep¬ 
tic  from  the  first,  it  is  an  advantage  to 
dress  them  under  the  carbolic  spray.  The 
dressings  should  be  changed  every  day  or 
every  other  day  in  accordance  with  their 
condition.  If  the  wound  is  healthily  gra¬ 
nulating,  dressing  on  alternate  days,  or  even  ! 
less  frequently,  will  suffice  ;  but  if  there 
be  any  putridity,  or  much  discharge,  it 
should  be  made  daily.  If  a  drainage-tube 
has  been  used  for  very  extensive  pleural 
haemorrhage  and  consequent  threatened 
collapse  of  the  lung,  it  should  be  withdrawn 
at  the  earliest  practicable  moment  when 
equilibrium  seems  to  have  been  re-estab¬ 
lished  in  the  chest.  If  retained  too  long,  it 
will  tend  to  favour  the  entry  of  air  and  the 
formation  of  a  pneumothorax. 

As  medicinal  treatment,  small  doses  of 
vinnm  antimoniale  (rqx.),  with  two  or  three 
drops  of  tinct.  opii  in  some  liq.  ammon. 
acetatis,  are  useful  for  checking  the  ten-  j 
dency  to  pneumonia,  and  for  allaying  the 
cough.  The  amount  of  food  given  during 
the  first  two  or  three  days  should  be  very 
small.  The  tendency  to  haemorrhage  may 
be  checked  by  reducing  the  amount  within 
the  narrowest  possible  limits,  and  the  waiter 
has  several  times  kept  these  patients  upon 
only  half  a  pint  of  milk  for  the  first  three 
or  four  days,  with  the  most  excellent  results. 
A  very  small  quantity  of  ice  may  be  allowed 
with  it  to  check  urgent  thirst.  After  the  first 
four  days,  the  amount  of  fluid  food  may  be 
slightly  increased,  but  it  is  always  better  in 
such  cases  to  err  on  the  side  of  starvation 
than  the  reverse.  H.  G.  Howse. 


LUPUS  ER YTHEM ATOSU S. — Defi¬ 
nition. — A  hyperaemia  of  the  skin,  mainly 
affecting  the  sebaceous  glands  and  hair- 
follicles,  and  accompanied  by  a  cell-growth. 
It  appears  in  the  form  of  one  or  more  red, 
slightly  raised  patches,  chiefly  on  the  face, 
is  extremely  chronic,  and  ends,  without  ul¬ 
ceration,  in  atrophy  and  superficial  scar. 

Etiology. — The  cause  is  still  obscure. 
In  certain  persons,  with  feeble  circulation 
and  a  tendency  to  chilblains,  it  seems  to  be 
provoked  by  comparatively  slight  irritating 
causes,  such  as  sunburn,  exposure  to  cold, 
sea  air,  and  wind.  Rich  and  poor  are  equally 
liable  to  its  attacks,  but  females  more  than 
males.  It  is  a  rare  form  of  lupus,  and  neither 
hereditary  nor  contagious. 

Sy?ng)toms. — The  disease  may  begin  at 
any  age,  but  usually  does  so  between  fifteen 
and  thirty,  and  often  lasts  for  life.  It  com¬ 
mences  with  one  or  more  well-defined  oval 
or  round  erythematous  patches  on  the  face. 
These  gradually  spread  and  coalesce,  form¬ 
ing,  when  fully  developed,  what  is  known  as 
the  butterfly  outline,  the  body  resting  on  the 
nose  and  a  wing  extended  on  either  cheek. 
Occasionally  it  commences  on  the  scalp, 
but  it  is  constantly  symmetrical  wherever 
located.  The  usual  order  of  appearance  is 
primarily  on  the  nose,  extending  thence 
first  to  one  cheek  and  then  to  the  other, 
then  to  the  ears,  scalp,  backs  of  hands  and 
fingers,  feet  and  toes,  and  trunk,  affecting 
each  side  to  an  equal  extent.  In  colour 
it  is  either  of  a  bright  red,  dull  brick  red, 
or  violet  tint.  The  crust  that  forms  on 
the  patch,  and  is  an  important  feature 
of  the  disease,  varies  in  colour,  being 
sometimes  grey,  but  often  yellow  ;  and  the 
plugs  of  sebaceous  matter  extending  into 
the  follicles  render  it  very  adherent  to  the 
skin.  As  the  patches  extend,  their  centres 
become  gradually  converted  into  thin,  super¬ 
ficial,  silvery-tinted  scars.  If  the  active  pro¬ 
cess  be  suspended,  the  scarring  may  spread 
over  the  whole  of  the  patches.  Sometimes, 
even  after  a  long  period  of  quiescence,  from 
some  slight  or  scarcely  apparent  cause,  the 
patches  may  increase  in  size.  The  edge 
of  a  well-defined  patch  is  raised,  while  the 
centre  is  depressed,  and,  when  the  crust  is 
forcibly  removed,  the  surface  is  found  to  be 
red  and  pitted,  and  covered  with  numerous 
bleeding  points.  The  mucous  membrane  of 
the  lips  is  occasionally  involved  ;  but,  speak¬ 
ing  generally,  the  mucous  membranes  are 
not  attacked  as  they  are  by  lupus  vulgaris. 
The  whole  process  terminates  in  absorption, 
and  there  is  never  any  ulceration.  Even 
in  cases  in  which  large  tracts  of  skin  are 
affected,  the  general  health  is  not  usually 
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interrupted,  except  in  the  acute  and  severe 
variety  described  by  Kaposi,  Hans  Hebra, 
and  others  in  Germany,  in  which  the  ap¬ 
pearance  of  the  eruption  is  accompanied  by 
fever,  often  terminating  in  death.  In  ordi¬ 
nary  cases,  some  smarting  or  burning  is 
experienced  on  exposure  to  cold  or  heat,  or 
from  indigestion,  but  there  is  little  or  no 
pain. 

Diagnosis. — In  an  early  stage  it  is  apt 
to  be  confounded  with  simple  erythema ;  but, 
as  erythema  is  a  transitory  disease,  a  little 
time  will  suffice  to  show  its  true  nature. 
From  eczema  it  can  be  distinguished  by  the 
absence  of  watery  exudation,  by  its  chronic 
course,  and,  in  the  later  stages,  by  the 
scarring ;  and  from  acne  rosacea  by  its 
raised  and  well-defined  margin,  and  the 
absence  of  pustules  and  tubercles.  Syphilis 
will  at  times  imitate  lupus  erythematosus 
in  such  a  way  as  to  make  the  diagnosis  far 
from  easy,  but  it  is  of  value  to  note  that 
this  manifestation  of  syphilis  is  usually  a 
late  one,  more  rapid  in  its  course,  and  not 
so  strictly  symmetrical  as  lupus  erythema¬ 
tosus  ;  besides  which  there  is  the  important 
test  by  anti -syphilitic  drugs. 

Morbid  Anatomy. — At  first  there  is  dila¬ 
tation  of  the  capillary  plexuses  of  the  seba¬ 
ceous  glands  and  hair-follicles,  followed  by 
a  gradual  development  of  a  small- celled 
growth  in  the  surrounding  connective  tissue. 
The  crusts  are  formed  of  sebaceous  matter. 
The  new  growth  is  converted  into  scar-tissue 
by  a  process  of  fatty  degeneration.  Accord¬ 
ing  to  some  authorities,  the  sweat-glands 
may  be  primarily  affected. 

Treatment. — A.  Local. — There  are  three 
distinct  indications  in  the  local  treatment : 
(1)  Soothing  and  astringent  applications  to 
allay  smarting  or  burning  ;  (2)  stimulating 
applications  to  promote  absorption  ;  (3)  me¬ 
chanical  or  chemical  means  for  the  destruc¬ 
tion  of  the  new  growth.  (1)  When  the  ery¬ 
thema  is  the  chief  symptom,  much  may  be 
done  by  avoiding  all  sources  of  irritation, 
such  as  cold  wind,  sea  air,  or  sun,  and  by 
the  use  of  cooling  and  astringent  applica¬ 
tions,  such  as  liq.  plumbi  in  lotion  or  oint¬ 
ment,  oleate  of  zinc  in  powder  or  mixed 
with  spermaceti  ointment  in  the  propor¬ 
tion  of  5j.  to  §j.  5  calamine  5j*>  oxide  of 
zinc  5ss.,  glycerine  f5iss.,  in  rose  water  f^vj. ; 
cod-liver  oil,  liquor  carbonis  deterg.  fjss.  to 
vaseline  §j.  Complete  removal  of  all  crusts 
should  be  effected  by  oiling  and  washing  with 
soap  and  water,  or,  better  still,  with  soft  soap 
and  spirits  of  wine  in  equal  parts.  (2)  Stimu¬ 
lating  applications  of  various  kinds  may  then 
be  employed,  with  a  view  to  the  absorption 
.of  the  new  growth.  Mercurial  ointments, 


sulphur,  carbolic  acid,  chromic  acid,  chryso- 
phanic  acid,  pyrogallic  acid,  iodine,  iodo¬ 
form,  tar,  salicylic  acid,  chloride  of  zinc, 
in  various  combinations  and  proportions, 
are  all  recommended,  and  are  often  of 
service  in  individual  cases.  (3)  For  the 
destruction  of  the  new  growth  there  is 
no  method  so  efficacious  as  multiple  linear 
scarification,  repeated  at  intervals  of  a  week 
for  a  long  period.  It  is  successful  in  about 
half  the  cases,  and  leaves  a  white,  soft, 
yielding  scar.  The  other  methods  of  de¬ 
struction  are  electrolysis,  galvano-cautery, 
scraping  with  a  sharp  spoon ;  or  by  the 
application  of  caustics,  such  as  chloride  of 
zinc,  or  Vienna  paste,  or  the  acid  nitrate  of 
mercury. 

B.  Constitutional. — Cases  have  been  re¬ 
corded,  from  time  to  time,  in  which  benefit 
and  even  cure  has  resulted  from  the  pro¬ 
longed  use  of  one  of  the  following  drugs : 
arsenic,  iodine,  iodide  of  potassium,  iodide 
of  starch,  phosphorus,  and  cod-liver  oil. 
It  is  difficult  to  give  any  rule  for  consti¬ 
tutional  treatment  further  than  that  any 
deviation  from  health  should  be  treated,  and 
that  one  or  more  of  the  above-mentioned 
remedies  should  be  tried. 

Malcolm  Morris. 

LUPUS  .VULGARIS.—  Definition.— 
Lupus  vulgaris  is  a  chronic  disease  of  the 
skin  or  mucous  membrane,  and  consists 
of  a  cellular  new  growth  in  the  substance 
of  the  corium,  presenting  the  appearance 
of  yellowish  nodules  of  irregular  size.  After 
passing  through  various  stages,  it  termi¬ 
nates  in  scars,  the  result  of  ulceration  or 
atrophy. 

Etiology. — Lupus  vulgaris  is  less  com¬ 
mon  in  Great  Britain  and  the  United 
States  than  on  the  continent  of  Europe.  It 
is  said  chiefly  to  attack  people  who  live  in 
cold,  damp  districts,  and  females  rather  than 
males.  It  is  a  disease  of  early  life,  making 
its  appearance  usually  between  the  second 
and  tenth  year,  but  it  is  neither  hereditary 
nor  syphilitic.  Until  quite  recent  years,  it 
was  held  by  all  authorities  to  be  a  mani¬ 
festation  of  scrofula,  but  now  that  scrofula 
may  fairly  be  considered  to  be  a  patholo¬ 
gical  process  totally  distinct  from  tubercu¬ 
losis,  the  question  arises  whether  lupus  can 
be  so  classified.  At  the  same  time  it  is 
clear  that  certain  changes  in  the  skin  re¬ 
sembling  lupus  are  scrofulous  in  origin,  but 
these,  which  should  be  classed  under  scro¬ 
fuloderma,  will  be  considered  under  the  head 
of  diagnosis.  Whether  lupus  is  or  is  not  a 
local  tuberculosis  of  the  skin  is  a  question  of 
grave  importance,  bearing  as  it  does  directly 


Lupus  Vulgaris 


959 


on  prognosis  and  treatment.  Upwards  of 
twenty  years  ago  Mr.  Hutchinson  pointed 
out  its  connection  with  the  tubercular  dia¬ 
thesis  ;  yet  we  find  that  out  of  209  cases 
carefully  examined  by  Dr.  Raudnitz  of 
Prague,  although  21  cases  are  recorded  in 
which  there  was  hereditary  history  of  tu¬ 
berculosis,  only  2  of  them  had  lung-tuber¬ 
culosis  themselves.  More  recently,  nume¬ 
rous  observers  have  examined  lupus-nodules 
for  micro-organisms.  Before  Koch’s  dis¬ 
covery  of  the  tubercle  bacillus,  Schuller 
described  a  microbe  in  the  smaller  tuber¬ 
cles  of  lupus,  and  Friedlander,  Pfeiffer, 
Doutrelepont,  Demme,  Krause,  Martin, 
Besnier,  have  all  discovered  bacilli  in  lupus 
tissue,  and  each  has  asserted  the  iden¬ 
tity  of  lupus  and  tuberculosis.  Schuller 
injected  lupus  into  the  trachea  of  animals, 
making  at  the  same  time  a  wound  in  the 
knee-joint,  and  after  a  certain  time  found 
tuberculosis  of  the  lungs  and  the  joint. 
Martin,  using  the  same  method,  was  once 
unsuccessful  and  once  successful.  Besnier 
quotes  cases  in  which  death  took  place 
from  tuberculosis  of  internal  organs  in 
people  suffering  from  lupus,  and  argues 
therefrom  that  lupus  is  a  local  tuberculosis, 
and  may  become  the  focus  of  infection  of 
the  whole  body. 

On  the  other  hand,  Kaposi,  Vidal,  and 
Kiener  have,  by  different  modes,  subcuta¬ 
neously  inoculated  various  animals  with 
lupus  products,  with  only  negative  results. 
Cornil  and  Leloir,  also,  examined  skin  from 
eleven  lupus  patients  but  found  bacilli  in 
one  case  only.  With  this  evidence  before 
us,  therefore,  the  whole  question  of  the  re¬ 
lation  of  lupus  to  tuberculosis  must  be  con¬ 
sidered  as  still  sub  judice. 

Symptoms. — Lupus  first  appears  in  the 
form  of  a  small,  fight-brown,  or  amber- 
coloured  patch  on  the  skin,  with  more  or 
less  redness  round  it.  When  pressed  with 
the  finger  the  redness  disappears,  but  the 
patch  itself,  though  rendered  paler,  retains 
its  characteristic  yellow  tint.  This  peculiar 
appearance  has  been  compared  to  apple 
jelly,  and  very  aptly,  for  were  a  small  por¬ 
tion  of  skin  gouged  out,  the  cavity  filled 
with  apple  jelly,  and  the  surface  pared  even 
with  the  surrounding  skin,  the  resemblance 
to  a  primary  nodule  of  lupus  vulgaris  would 
be  complete. 

When  first  this  amber-coloured  or  ‘apple 
jelly ’-like  nofrule  makes  its  appearance  on 
the  surface  ot  the  skin,  it  may  be  no  larger 
than  a  pin’s  head,  in  which  condition  it  may 
remain  stationary  for  months  or  years,  and 
then  either  gradually  disappear,  leaving  in  its 
place  a  small  scar,  or  slowly  enlarge.  Again, 


there  may  be  several  of  these  primary 
nodules,  which  may  coalesce,  forming 
patches  of  irregular  shape,  when  the  ra¬ 
pidity  of  the  spread  of  the  disease  will  be 
found  to  be  in  proportion  to  the  number 
of  the  nodules,  the  centre  of  each  of  which 
becomes  gradually  converted  into  scar 
tissue.  The  whole  process  is  destructive, 
but  the  amount  of  destruction  depends  on 
the  position  of  the  nodules.  When  super¬ 
ficially  placed  in  the  corium,  the  resulting 
scar  is  thin  and  oftentimes  barely  visible  ; 
but,  if  deeply  situated,  the  ulceration  is  more 
extensive  and  the  scar  unsightly.  Though 
lupus  vulgaris  is  primarily  a  disease  of  the 
skin  or  mucous  membrane,  it  may  also 
attack  the  subcutaneous  tissue,  muscles, 
cartilage,  and  all  tissues  except  bone.  There 
is,  as  a  rule,  little  or  no  pain,  and  the  glands 
in  the  neighbourhood  of  the  diseased  skin 
are  usually  not  affected.  Occasionally  there 
is  much  erythema  or  oedema. 

The  different  varieties  of  lupus  depend 
either  on  the  shape  of  the  patch  or  on  the 
changes  it  undergoes,  but  it  cannot  be  too 
strongly  stated  that  these  are  stages  merely, 
and  not  separate  varieties  ;  and,  as  some  or 
all  of  them  may  occur  at  the  same  time  in 
the  same  individual,  it  would  be  better  if 
the  term  lupus  vulgaris  were  employed  to 
designate  all  stages  of  the  disease. 

Lupus  exedens  or  lupus  exulcercms  are 
terms  applied  to  the  disease  when  there  is 
distinct  ulceration,  a  phase  usually  confined 
to  the  nose  or  cheeks ;  lupus  non-exedens 
when  there  is  no  ulceration.  When  the 
nodules  shrivel  and  disappear  with  more  or 
less  desquamation,  but  without  ulceration, 
the  variety  is  termed  lupus  exfoliativus  or 
exfoliaceus  ;  while  the  huddling  together  of 
the  nodules,  so  that  they  project  consider¬ 
ably  above  the  level  of  the  skin,  is  called 
lupus  hypertrophicus  or  tuberculatus. 
Should  a  patch  of  irregular  outline  be 
formed  by  the  fusion  of  two  or  more 
patches,  lupus  serpiginosus  is  produced ; 
but  if  it  present  the  appearance  of  nume¬ 
rous  scattered  isolated  points  it  is  called 
lupus  disseminatus.  McCall  Anderson  adds 
yet  another  variety  which,  because  of  cer¬ 
tain  warty  growths  appearing  on  the  tuber¬ 
cles,  he  calls  lupus  verrucosus ,  but  which 
Vidal  designated  lupus  sclereux. 

Lupus  usually  shows  itself  first  on  the 
skin  of  the  nose,  and  the  parts  subject  to 
attack  next  in  frequency  are  the  cheeks, 
and  then  the  extremities.  Next  in  order  are 
the  ears,  mouth,  gums,  pharynx  and  larynx, 
eye,  and  female  genital  organs.  The  scalp 
is  seldom  attacked  primarily.  The  disease 
on  each  part  will  now  be  briefly  noticed,  and 
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its  differential  diagnosis,  distinguishing  it 
from  certain  other  diseases,  given. 

Lupus  of  the  Nose. — At  first,  in  most 
cases,  one  or  more  small  yellowish-red  spots 
appear  on  the  skin  near  the  tip  or  at  the 
sides  of  the  nose.  When  these  early  no¬ 
dules  occur  in  the  first  decade  of  life,  they 
are  easily  distinguishable  from  simple  in¬ 
flammatory  diseases ;  from  eczema  by  the 
absence  of  moisture  and  persistence,  and 
from  psoriasis  by  the  immunity  of  other 
parts  of  the  body  and  by  the  absence  of  the 
silvery  scales.  Their  resemblance  to  true 
scrofulous  nodules  renders  the  diagnosis  in 
an  early  stage  less  easy.  The  scrofulous 
nodules  are  harder  when  pricked,  paler,  and 
more  raised  than  lupus.  They  are  usually 
more  rapid  in  growth  and  tend  to  ulcerate 
more  quickly,  and,  as  a  rule,  the  neighbour¬ 
ing  lymphatics  are  involved.  When  the 
first  appearance  occurs  during  the  second 
decade,  at  or  soon  after  the  age  of  puberty, 
the  lupus  nodules  are  apt  to  be  mistaken 
for  either  acne  vulgaris  or  a  secondary 
manifestation  of  syphilis.  The  lupus  no¬ 
dules  are,  however,  usually  larger  than 
acne,  not  limited  to  sebaceous  glands,  not 
pustular,  soft  when  pricked,  and  are  of 
longer  standing.  They  are  distinguished 
from  syphilitic  nodules  by  the  absence  of 
the  cachexia,  enlarged  glands,  sore-throat, 
and  the  mixed  eruption  usual  in  that  dis¬ 
ease.  Lupus  of  the  nose  is  sometimes  diffi¬ 
cult  to  diagnose  from  acne  rosacea.  The 
age  at  which  the  disease  showed  itself, 
the  presence  of  apple-jelly  nodules  and 
scarring,  are  the  guides. 

Lupus  of  the  Cheeks. — Lupus  vulgaris 
is  a  non-symmetrical  disease  ;  it  is,  there¬ 
fore,  not  uncommon  to  see  on  one  cheek  a 
single  patch  that  has  lasted  for  years,  or 
both  cheeks  may  be  attacked  by  extension 
from  one  side,  or  as  a  result  of  several  no¬ 
dules  scattered  on  the  nose  and  cheeks.  It 
is  interesting  to  notice  that,  however  much 
the  disease  mav  extend,  the  forehead  and 
chin,  as  a  rule,  escape  attack.  Diagnosis  of 
a  single  patch  of  lupus  is  not  always  easy, 
but  it  will  be  discernible  from  eczema, 
psoriasis,  and  acne  rosacea  for  reasons  al¬ 
ready  mentioned.  Lupus  may  be  distin¬ 
guished  from  scrofuloderma  by  its  hardness, 
and  the  frequency  with  which  it  appears  in 
scars  after  abscesses.  Enlargement  of  the 
glands  and  other  signs  of  scrofula,  such  as 
catarrh,  serve  to  distinguish  scrofula  from 
true  lupus.  Tertiary  tubercular  syphilide 
may  be  recognised  by  the  age  at  which  the 
disease  first  appeared,  by  the  rate  of  its 
growth,  by  the  shape  and  colour  of  the 
patch,  and  by  the  history  and  presence  of 


old  scars.  When  attacking  both  cheeks  and 
nose  and  not  ulcerating,  lupus  vulgaris  may 
be  confounded  with  lupus  erythematosus, 
which  may  be  distinguished  from  it  by  its 
symmetrical  distribution,  by  the  age  at 
which  it  appears — usually  after  puberty — 
by  its  superficial  character  and  its  total 
freedom  from  ulceration,  by  the  absence 
of  apple-jelly  tubercles,  by  the  colour  and 
nature  of  the  crusts,  and  the  plugs  on  the 
under  surface  when  removed. 

There  is  a  variety  of  lupus  vulgaris,, 
occasionally  seen  on  the  face,  which  often 
ulcerates,  leaving  small  pits,  and  which,, 
from  its  resemblance  to  common  acne,  has 
been  called  acne-lujpus.  The  chief  features 
of  chronic  ulcerating  lupus  of  the  face, 
which  may  be  mistaken  for  simple  scro¬ 
fulous  ulceration,  epithelioma,  rodent  ulcer, 
and  tertiary  syphilis,  are  the  age  of  the 
patient,  the  mode  of  origin,  the  rate  of 
growth,  the  character  of  the  ulcer,  and  the 
constitutional  effects.  Both  lupus  and 
scrofula  commence  in  early  life,  the  latter 
in  a  hard  tubercular  nodule  which  breaks 
down  speedily,  forming  an  ulcer  with  a 
thin  undermined  edge  ;  the  surface  is  either 
devoid  of  granulations  or  covered  with  pale 
flabby  granulations  which  bleed  easily,  and 
the  surrounding  skin  purple  or  red.  The 
lymphatic  glands  are  enlarged,  and  there 
are  usually  other  signs  of  scrofula.  There 
are  nodules  of  lupus  around  the  lupus 
ulcer,  the  edges  of  which  are  not  well  de¬ 
fined.  The  discharge  is  yellowish  but  not 
offensive,  forming  thick  scabs,  and  there  is 
a  tendency  to  heal  in  the  centre.  Epithe¬ 
lioma  and  rodent  ulcer  usually  commence 
in  middle  or  late  life,  and  generally  at  the 
junction  of  skin  and  mucous  membrane,  as, 
for  instance,  the  margin  of  nostril  or  eyelid  ; 
and  usually  hum  one  point,  and  not  several, 
as  in  lupus,  and  the  process  is  very  slow, 
as  a  rule  lasting  for  years.  They  differ 
from  lupus  in  their  tendency  to  destroy 
deep  tissues,  including  bone,  and  by  show¬ 
ing  no  disposition  to  heal.  The  rodent 
ulcer  is  cavernous,  the  base  smooth,  and  the 
edge  firm  and  inelastic.  The  syphilitic  ulcer 
spreads  serpiginously,  often  with  an  outline 
of  a  horse-shoe  shape,  unlike  lupus ;  in 
addition  to  which  the  edges  are  sharply 
defined,  the  discharge  is  foul,  and  there  is  a 
tendency  to  destroy  deep  tissues,  including 
bone.  Its  rate  of  growth  is  usually  more 
rapid  than  that  of  rodent  ulcer  or  epithe¬ 
lioma,  and  the  existence  of  early  symptoms 
of  syphilis  and  the  presence  of  scars  are 
important  data. 

Lupus  of  the  face,  by  destruction  of  the 
skin  and  scar-contraction,  may  produce  the 
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most  terrible  deformity.  Ectropion  and 
dragging  of  the  mouth  and  nose  are  com¬ 
mon  results,  as  also  loss  of  a  great  portion 
of  the  nose. 

Lupus  of  the  Ear. — The  ear  may  be 
attacked  either  primarily  or  by  extension 
from  the  face.  The  disease  may  commence 
on  the  membrana  tympani  and  spread  out¬ 
wards,  or  on  the  outer  ear  and  ultimately 
involve  the  membrane,  from  which  cause 
deafness  frequently  results.  The  destruc¬ 
tion  and  deformity  are  also  at  times  very 
great,  leaving  the  external  meatus  perma¬ 
nently  contracted. 

Lupus  of  the  Trunk  and  Extremi¬ 
ties. — Lupus  may  attack  any  part  of  the 
surface,  and  differs  in  appearance  according 
to  the  part  attacked.  It  may  start  and 
pursue  its  course  in  the  same  way  as  on 
the  face,  though  as  a  rule  the  process  is 
even  slower.  There  is  a  variety,  most 
severe  in  character,  which  has  been 
described  under  the  name  of  lupus  muti¬ 
lans ,  which  attacks  the  fingers  and  toes, 
ulcerating  greatly,  and  causing  much  de¬ 
struction,  contraction,  and  deformity. 

Lupus  of  the  Mucous  Membranes. — 
This  may  either  commence  in  the  mucous 
membrane  or  may  spread  thereto  from 
affected  skin.  AVhen  primarily  affecting 
the  mucous  membrane  it  is  difficult  to  re¬ 
cognise,  and  there  is  little  doubt  that  it  has 
often  existed  long  prior  to  its  discovery. 
The  nasal  mucous  membrane  is  that  most 
commonly  attacked,  next  the  mouth  and 
pharynx,  and  occasionally  the  larynx,  while 
the  rarest  parts  are  the  genital  organs,  both 
male  and  female. 

In  the  nose,  the  first  indication  is  a  scab 
or  crust  and  a  slight  sensation  of  soreness. 
If  the  scab  be  removed  the  exposed  surface 
bleeds  easily,  is  sensitive  to  the  touch,  and 
soft  when  scraped.  If  not  arrested  at  this 
stage  deep  ulceration  may  ensue,  often 
causing  the  complete  destruction  of  the  car¬ 
tilaginous  septum.  In  the  mouth,  isolated 
patches  may  occur  on  the  lips,  which  be¬ 
come  swollen  and  everted,  on  the  gums  and 
on  the  hard  and  soft  palate.  The  tongue 
is  rarely  affected.  The  conjunctiva  is  seldom 
attacked  primarily,  but  occasionally  by  ex¬ 
tension  from  the  cheeks. 

Morbid  Anatomy.  —  Sections  of  skin 
affected  with  lupus  vulgaris  show  under 
the  microscope  small  scattered  nodules, 
arranged  like  nests  in  the  fibrous  connec¬ 
tive  tissue,  composed  of  young  cells  situated 
in  a  highly  vascular  network.  The  sur¬ 
rounding  corium  is  at  first  free,  but  gradually 
the  small-celled  growth  extends  along  the 
vessels,  or  the  sweat-glands,  or  the  hair- 
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follicles  and  sebaceous  glands,  until  the 
whole  depth  of  the  corium  is  involved. 
The  epidermis,  at  first  unaffected,  becomes 
hypertrophied.  Fatty  degeneration  and 
absorption  may  take  place  in  the  deeper 
nodules  without  destruction  of  the  epidermis, 
or  ulceration  of  the  whole  substance  of  skin 
and  subcutaneous  tissues  may  result,  fol¬ 
lowed  by  cicatrisation. 

Treatment. — A.  Local. — Whatever  me¬ 
thod  is  used,  the  ultimate  aim  in  the  treat¬ 
ment  of  lupus  is  the  total  destruction  of  all 
the  existing  lupus  tissue.  This  is  not  an 
easy  matter,  even  when  the  parts  are  well 
within  the  surgeon’s  reach.  Each  method 
has  its  advantages  and  disadvantages,  and 
care  must  be  taken  to  select  that  most  suit¬ 
able  to  the  individual  case.  AVhen  there 
is  much  erythema  or  oedema  in  the  neigh¬ 
bourhood  of  the  patch,  soothing  or  astrin¬ 
gent  applications,  such  as  lead  or  zinc,  are 
for  the  time  preferable  to  violent  caustic  or 
surgical  treatment. 

The  points  of  most  importance,  in  select¬ 
ing  a  method  to  destroy  the  growth,  are 
the  thoroughness  of  the  destruction  and  the 
kind  of  scar  produced  by  the  process. 

The  various  means  may  be  divided 
thus  : — 1.  Mechanical.  2.  Chemical. 

1.  Mechanical. — AATien  the  disease  is 
situated  on  the  face  and  is  superficial,  much 
improvement,  and  often  cure,  can  be  effected 
by  free  scarification.  By  this  process  only 
diseased  tissue  is  destroyed.  If  the  parts  be 
more  deeply  involved,  scraping,  with  one  of 
the  many  kinds  of  curette  or  spoon,  is  often 
attended  with  the  most  satisfactory  results. 
In  all  forms  of  ulcerating  lupus,  and  in  lupus 
of  the  mucous  membranes,  scraping  is  to 
be  preferred  to  any  other  treatment.  The 
scraping,  to  be  effective,  must  be  done 
thoroughly  and  rej^eated  constantly,  so  as 
to  destroy  every  vestige  of  the-  new  growth. 
In  disseminated  lupus,  a  narrow  curved 
spoon  may  be  introduced  into  a  nodule  and 
pushed  subcutaneously  into  a  neighbouring 
one,  when  both  nodules  can  be  broken  up 
by  rotating  the  spoon.  The  writer  has  in¬ 
troduced  a  double  screw  for  the  complete 
destruction  of  small  isolated  nodules. 

The  actual  cautery  is  strongly  advocated 
by  some,  and  at  times  excellent  results 
are  obtained  by  its  use.  For  this  purpose 
Paquelin’s  thermo-cautere  is  the  best  way 
of  applying  it.  A  fine  point,  heated  to  red¬ 
ness,  should  be  firmly  inserted  into  each 
nodule  until  the  resistance  of  the  sound 
tissue  is  felt.  Care  must  be  taken  not  to 
operate  on  too  large  an  area  at  one  time. 

The  ultimate  scar  is  not  so  satisfactory 
as  that  attendant  on  scraping,  as  much  thick 
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cicatricial  tissue  often  results;  but  it  is  a 
suitable  method  of  treatment  for  isolated 
nodules  which  have  resisted  other  treat¬ 
ment.  The  galvanic  cautery  is  strongly 
recommended  by  Dr.  Besnier  of  Paris, 
because  it  destroys  without  blood-letting. 
Occasionally,  it  is  useful  to  combine  scrap¬ 
ing  and  cautery,  first  scraping  out  as  much 
of  the  diseased  tissue  as  possible,  and  then 
lightly  cauterising  the  raw  surface.  Weak 
solutions  of  perchloride  of  mercury,  chloride 
of  zinc,  carbolic  acid  or  boracic  acid,  or 
finely-powdered  iodoform,  are  suitable 
dressings  after  either  scrapmg  or  cautery. 

2.  Chemical. — The  local  treatment  of 
lupus  by  chemical  means  alone  must  be 
looked  upon  as  a  somewhat  obsolete  method. 
Many  have  been  recommended,  but  none 
are  really  satisfactory.  In  superficial  cases, 
no  doubt,  some  caustics  are  useful,  but  in 
consequence  of  the  difficulty  in  regulating 
their  action,  they  either  destroy  too  much 
or  too  little.  If  strong  acids  are  employed, 
such  as  nitric,  more  tissue  may  be  de¬ 
stroyed  than  is  necessary ;  or  if  weaker 
caustics  are  used,  such  as  nitrate  of  silver, 
a  solution  of  potassa  fusa,  carbolic  acid, 
or  arsenic  paste,  the  diseased  tissue  may  be 
only  partly  destroyed,  and  the  remainder 
stimulated  to  renewed  action.  Injections 
into  the  nodules,  by  means  of  a  small  syringe, 
of  a  caustic  solution,  such  as  iodine  1  part, 
glycerine  20  parts,  have  been  successful  in 
the  hands  of  S child  of  Vienna  and  others. 

B.  Constitutional. — It  is  difficult  to  lay 
down  any  rigid  rules  for  guidance.  It  is 
doubtful  whether  there  is  a  drug  that  has 
any  specific  power  in  preventing  the  forma¬ 
tion  or  development  of  true  lupus  vulgaris. 
Lupus  usually  occurs  in  healthy  people,  but 
if  there  be  any  deviation  from  health  it 
should,  of  course,  receive  attention. 

Some  authorities  strongly  advise  the 
administration  of  such  drugs  as  iodine, 
iodide  of  potassium,  phosphorus,  arsenic, 
iron,  cod-liver  oil ;  and,  as  no  harm  can 
accrue,  it  is  wise  to  give  the  patient  the 
benefit  of  a  trial  of  one  or  more  of  them,  at 
the  same  time  impressing  the  opinion  that 
without  active  local  treatment  the  chance 
of  cure  is  remote,  if  not  impossible. 

Malcolm  Morris. 

LYMPHADENITIS  or  ADENITIS. 

These  terms  are  applied  to  inflammations 
of  a  lymphatic  gland.  There  are  many 
varieties  of  the  process,  and  the  cases  may 
be  divided  into  such  as  are  acute,  subacute, 
or  chronic.  The  more  useful  and  more 
usual  division  of  adenitis,  however,  is  based 
upon  the  nature  of  the  morbid  process  in¬ 


volved,  and  is  a  division  of  the  forms  of  the 
malady  according  to  their  kind  rather  than 
their  degree.  By  this  arrangement  three 
principal  varieties  are  separated  :  1.  The 
simple,  2.  The  scrofulous  or  tubercular,  3. 
The  syphilitic.  Besides  these  there  are 
other  specific  forms,  among  which  may  be 
mentioned  the  adenitis  met  with  in  farcy, 
in  the  plague,  in  erysipelas,  pysemia,  &c. 
The  present  article  is  concerned  only  with 
simple  adenitis.  The  other  forms  will  be 
found  described  under  Bubo  ;  Glanders  ; 
Scrofula  ;  Syphilis,  &c. 

Simple  Adenitis,  Bubo. — Pathology.. — 
The  inflammatory  process  when  it  involves 
a  gland  differs  in  no  way  from  a  like  process 
attacking  other  parts  of  the  body.  It  may 
assume  an  acute,  subacute,  or  chronic  cha¬ 
racter.  In  acute  cases  the  gland  is  swollen, 
and  is  softer  and  moister  than  usual ;  on 
section  it  is  red  and  often  presents  hsemor- 
rhagic  patches.  The  change  is  first  ob¬ 
served  and  remains  most  marked  in  the 
cortex  of  the  gland ;  all  the  blood-vessels 
are  dilated,  and  the  lymph -channels  are 
blocked  with  leucocytes,  among  which  will 
be  found  a  few  red  blood-corpuscles.  In 
the  follicles  also  the  number  of  lymphoid 
corpuscles  is  greatly  increased ;  as  the  cells 
accumulate  at  any  one  part,  that  part  be¬ 
comes  paler  and  the  hyperaemia  diminishes. 
The  fibres  of  the  reticulum  become  swollen 
and  soften,  and  after  a  while  break  down, 
and  the  anatomical  details  of  a  large  portion 
of  the  gland  are  lost.  In  the  least  severe 
cases  resolution  follows.  The  leucocytes 
undergo  fatty  degeneration  and  are  absorbed, 
the  congestion  diminishes,  and  the  gland 
becomes  flaccid.  In  other  cases — taking 
them  in  order  of  severity — suppuration  takes 
place,  either  in  isolated  spots  or  throughout 
the  substance  of  the  disordered  gland.  This 
pus  will  probably  be  discharged,  but,  in  cases 
that  become  chronic,  its  fluid  parts  may  be 
absorbed  and  it  may  form  a  caseous  mass 
in  the  centre  of  a  disorganised  and  inactive 
gland.  If  the  tension  within  the  capsule  has 
been  considerable  during  the  acute  stage, 
the  blood-vessels  may  become  so  com¬ 
pressed  that  the  gland-tissue  perishes,  in 
whole  or  part,  by  necrosis.  When  the  cap¬ 
sule  is  divided,  it  is  found  to  be  occupied  by 
a  sloughy  mass.  In  another  series  of  cases 
the  inflammation  becomes  chronic.  The  con¬ 
gestion  diminishes,  and  the  gland  becomes 
the  seat  of  an  extensive  growth  of  new  con¬ 
nective  tissue.  This  tissue  is  of  low  organi¬ 
sation  and  ill-formed.  It  may  develop  into 
fibrous  tissue  and  the  gland  be  converted 
into  an  indurated  mass  composed  mainly 
of  this  structure  (cirrhosis,  or  fibroid  indura- 
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tion),  or  tlie  newly  formed  material  may 
break  down  here  and  there,  and  small 
collections  of  pns  be  formed,  which  will 
probably  find  their  way  to  the  surface  from 
time  to  time. 

Thus,  an  acutely  inflamed  gland  may 
undergo  resolution,  or  may  suppurate  or 
perish  by  necrosis,  or  may  pass  into  the 
condition  of  chronic  inflammation  or  long- 
abiding  suppuration.  It  may  become  con¬ 
verted  into  a  more  or  less  permanent 
fibroid  mass.  It  may  caseate  and  in  time 
become  calcareous.  It  may  undergo  re¬ 
solution,  and  after  that  may  atrophy  more 
or  less  completely.  After  having  been 
once  inflamed,  it  may  at  future  tunes  be¬ 
come  again  and  again  inflamed  upon  slight 
provocation,  or,  after  having  been  quiescent 
for  months  or  years,  suppuration  may  be 
excited  in  it  with  singular  ease.  Such  sup¬ 
puration  will  take  place  about  the  residues 
of  the  primary  inflammation,  and  will  con¬ 
stitute  the  form  of  abscess  termed  by  Paget 
‘residual.’ 

Causes. — Adenitis  is  nearly  always  se¬ 
condary,  and  due  to  the  absorption  of  morbid 
material  from  a  focus  of  inflammation 
at  the  periphery.  The  lymphatics  con¬ 
veying  that  material  to  the  gland  may  or 
may  not  be  inflamed  themselves.  Adenitis 
may  follow  upon  wounds,  especially  upon 
such  as  are  septic  or  are  irritated  by  the 
presence  of  a  foreign  substance.  It  occurs 
especially,  also,  in  cases  where  pus  has  not 
a  free  vent,  as  in  small  sores  covered  with  a 
scab.  It  is  often  seen  after  wounds  exposed 
to  continued  irritation,  as  after  abrasion  of 
the  heel  from  friction  of  a  shoe.  It  would 
appear  that,  in  rare  cases,  glands  have  been 
inflamed  by  the  absorption  of  animal  poisons 
through  the  skin,  the  integument  presenting 
no  breach  of  surface.  Glands  may  be  in¬ 
flamed  by  direct  violence ;  as  an  example 
of  this,  may  be  cited  the  case  of  a  healthy 
man  whose  cervical  glands  became  acutely 
inflamed  after  an  accident  in  which  the 
neck  had  been  severely  compressed.  It 
is  possible  also  that  adenitis  may  some¬ 
times  be  excited  directly  by  exposure  to 
cold.  Inflammation  in  the  vicinity  of  a 
gland  may  spread  to  that  body  by  direct 
continuity  of  tissue,  without  of  necessity 
reaching  it  by  means  of  the  lymphatics. 
Some  individuals  are  more  liable  to  adenitis 
than  others.  It  is  more  common  in  the 
young  ;  it  is  comparatively  rare  in  the  aged. 
It  is  often  met  with  in  those  who  are  debili¬ 
tated,  as,  for  example,  in  children  conva¬ 
lescent  from  fevers.  The  inflammation  in 
the  glands  will  partake  of  the  character  of 
the  primary  inflammation.  It  is  indeed,  a 


mere  reproduction  of  it.  The  mischief  in 
nearly  every  instance  stops  at  the  first  chain 
of  glands  above  the  seat  of  the  primary  mis¬ 
chief.  In  some  rare  cases  the  inflammatory 
irritant  is  passed  on,  but  always  in  a  much 
modified  and  milder  form,  to  the  chain  of 
glands  next  above  those  the  seat  of  the 
adenitis. 

Symptoms. — The  gland  becomes  swollen, 
painful,  and  tender.  It  is  at  first  movable, 
but  soon  becomes  fixed.  This  latter  symptom 
depends  partly  upon  the  increased  size  of 
the  gland,  partly  upon  inflammation  which 
is  usually  excited  in  the  connective  tissue 
around  the  gland  (peri-adenitis).  The  pain 
is  lancinating  and,  as  suppuration  appears, 
throbbing.  It  is  made  worse  by  movement, 
and  is  somewhat  relieved  by  relaxation  of 
the  part.  As  the  disease  advances,  the 
skin  becomes  stretched,  red,  glazed,  and 
frequently  cedematous.  Fluctuation  appears 
|  in  the  centre  of  the  indurated  mass,  and 
suppuration  is  evident.  In  time  the  pus 
finds  an  escape  upon  the  surface.  One 
gland  alone  may  be  affected,  but,  as  a  rule, 
others  in  the  series  become  enlarged,  not 
simultaneously  but  consecutively.  In  any 
S  case,  one  gland  is  usually  more  extensively 
involved  than  any  other.  Much  of  the  pus 
is  probably  derived  from  the  connective 
tissue  around  the  gland.  If  this  tissue  be 
lax,  the  abscess  may  attain  considerable  size 
and  the  skin  become  in  consequence  greatly 
undermined.  If  many  glands  are  involved, 
there  may  be  lymph-cedema  in  the  parts 
from  whence  their  afferent  vessels  are  de¬ 
rived. 

The  process,  especially  when  suppura¬ 
tion  occurs,  is  attended  by  a  varying  amount 
of  constitutional  disturbance.  There  may 
be  a  rigor,  there  is  pyrexia  with  its  accom- 
;  panying  symptoms,  and  sometimes  much 
prostration.  Adenitis  of  deeply  seated 
j  glands,  as  a  rule,  causes  more  severe  dis- 
turbance  and  more  pain  than  adenitis  of  a 
superficial  gland.  This  depends  upon  the 
confined  position  of  the  deeper  gland  and 
the  tension  that  the  inflammatory  swelling 
produces.  The  writer  has  seen  most  severe 
symptoms  attend  adenitis  of  the  small  gland 
that  lies  in  contact  with  the  septum  crurale. 

1  When  the  gland  is  surrounded  by  lax  con¬ 
nective  tissue,  an  extensive  abscess  may 
form  without  producing  any  marked  con¬ 
stitutional  disturbance.  The  possible  modes 
of  ending  of  a  case  of  adenitis  have  been 
already  indicated  in  speaking  of  the  patho¬ 
logy- 

In  the  diagnosis  of  the  acute  affection 
there  can  be  little  difficulty.  The  position 
of  the  swelling  in  the  site  of  well-known 
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glands  ;  the  probable  evidence  of  an  excit¬ 
ing  cause  and  of  a  connecting  lymphangitis  ; 
the  circumscribed  nature  of  the  swelling  and 
the  probable  enlargement  of  other  glands 
in  its  vicinity,  all  tend  to  point  to  a  precise 
diagnosis.  The  indolent  and  chronic  en¬ 
largements  are  not  always  so  easy  to  re¬ 
cognise.  In  the  inguinal  region,  for  example, 
they  have  been  mistaken  for  irreducible 
femoral  epiploceles  and  for  solid  growths  of 
various  kinds.  In  the  diagnosis  the  position 
of  the  swelling  should  be  noted,  its  circum¬ 
scribed  character,  the  fact  that  it  can  be 
more  or  less  isolated,  the  probable  presence 
of  slighter  gland  enlargements  in  the  vicin¬ 
ity,  the  tenderness  of  the  swelling,  the  his¬ 
tory  of  an  exciting  cause  and,  possibly,  of  a 
subacute  initial  attack. 

Treatment. — In  the  first  place,  the  pri¬ 
mary  cause  of  the  trouble  (wound,  abrasion, 
ulcer,  abscess,  &c.)  should  be  sought  for  and 
so  treated  as  to  encourage  its  healthy  heal¬ 
ing.  With  regard  to  the  adenitis,  rest  of 
the  part  must  be  at  once  secured,  and  the 
limb  put  in  such  a  position  as  to  relax  all  the 
fascial  tissues  about  the  seat  of  the  disease. 
Thus,  when  the  groin  is  involved  the  patient 
should  seek  the  recumbent  position,  and 
keep  the  thigh  a  little  flexed  by  placing  a 
pillow  beneath  the  knee.  To  the  gland 
itself  an  ice-bag  should  be  applied.  If 
applied  early,  it  gives  relief  and  appears  to 
prevent  suppuration.  A  degree  of  cold  less 
than  that  of  the  temperature  of  ice  appears 
to  do  harm  rather  than  good,  and  to  increase 
the  pain.  In  some  cases,  when  ice  cannot 
be  borne,  the  local  application  of  extract  of 
belladonna  with  equal  parts  of  glycerine 
will  give  immediate  relief,  with  or  without  a 
fomentation  or  poultice.  Warm  applications 
relieve,  probably  by  relaxing  the  parts  and 
by  lessening  tension,  but  they  certainly 
appear  to  encourage  suppuration.  When 
the  presence  of  pus  is  evident,  it  should 
be  evacuated  at  once.  The  incision  should 
be  free,  in  the  long  axis  of  the  tumour, 
and  almost  as  extensive  as  the  abscess- 
cavity.  On  no  account  should  the  pus  be 
squeezed  out  of  the  cut ;  it  should  be  al¬ 
lowed  to  escape  of  itself.  Squeezing  the 
part  merely  damages  the  fine  lining  mem¬ 
brane  of  the  abscess,  where  such  exists,  and 
breaks  up  the  softened  and  inflamed  gland- 
tissue.  Immediately  after  the  incision  a 
poultice  should  be  applied.  In  twenty-four 
hours,  if  all  the  pus  has  escaped,  the  cavity 
may  be  syringed  out  with  a  1  in  20  solution 
of  carbolic  acid,  and,  after  a  few  more  days 
of  poulticing,  it  may  then  be  dressed  from 
the  bottom.  The  little  sac  should  be  gently 
filled  with  lint  soaked  in  glycerine  and 


carbolic  acid  (1  in  20),  or  with  gauze  well 
powdered  with  iodoform. 

The  method  of  treatment  by  a  small 
incision  and  a  drainage-tube  often  leads 
to  very  tardy  healing.  Sometimes  the  pus 
is  mainly  in  the  connective  tissue  about 
the  gland,  and  when  the  abscess  is  opened 
the  inflamed  lymphatic  body  may  be 
seen  exposed  at  the  bottom  of  it.  Such 
a  gland  should  be  removed.  It  can  be 
taken  away  by  a  few  touches  with  the 
thermo -cautery.  If  left,  it  is  apt  to  lead  to 
serious  trouble  and  to  greatly  retard  the 
closing  of  the  cavity.  When  the  healing  is 
sluggish  the  part  may  be  dressed  with  car¬ 
bolic  acid  and  glycerine  in  the  proportion 
of  1  in  10,  or  with  a  solution  of  nitrate  of 
silver  (15  grs.  to  the  ounce),  or  touched  daily 
with  a  solid  piece  of  sulphate  of  copper. 
When  the  skin  is  much  undermined  about 
a  sinus,  the  integument  should  be  divided 
so  far  as  the  rmdermining  extends,  and  the 
cavity  thus  exposed  dressed  from  the  bottom. 
If  the  purple  skin  at  the  edge  of  such  a~ 
sinus  be  greatly  thinned,  it  may  be  destroyed 
with  the  thermo-cautery.  When  extensive 
chronic  sinuses  result  from  adenitis,  they 
require  active  treatment.  When  possible 
they  should  be  slit  up,  the  unhealthy  granu¬ 
lations  which  line  them  should  be  scraped 
away  with  a  Yolkmann’s  spoon,  and  the 
resulting  cavity  dressed  from  the  bottom 
with  some  stimulating  application.  Sinuses- 
that  are  too  deep  to  be  slit  up  should  be 
scraped,  and  then  dilated  fully  by  the  use 
of  a  sea-tangle  tent.  When  this  has  been 
done  they  may  then  be  dressed  from  the 
bottom.  Sometimes  the  sinus  depends  upon 
the  presence,  at  the  bottom  of  the  wound,  of 
a  fragment  of  a  degenerating  gland.  The 
softened  tissue  of  such  a  gland  should  be 
scraped  away  with  a  Volkmann’s  spoon,  or 
be  destroyed  with  the  cautery.  After  both 
proceedings  a  drainage-tube  should  be  used 
for  a  while.  See  Sinuses. 

In  dealing  with  chronic  and  obstinate 
sinuses,  it  is  most  important  that  the  part 
be  kept  at  rest.  This  precaution  is  usually 
neglected  in  the  case  of  cervical  sinuses, 
and  the  chronicity  of  these  depends,  the 
writer  thinks,  largely  upon  the  constant 
movements  of  the  neck.  In  such  cases  the 
parts  should  be  fixed  by  a  simple  stock  of 
guttapercha,  fashioned  to  the  neck  and 
taking  its  fixed  points  at  the  lower  jaw  and 
the  upper  part  of  the  chest.  The  writer 
has  used  such  stocks  extensively,  and  has 
found  them  well  borne  by  the  patient  and  of 
extraordinary  value  in  many  obstinate  cases. 

In  very  chronic,  indolent  gland- enlarge¬ 
ments  without  breach  in  the  integument. 
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much  can  he  done  by  attending  to  the 
general  health,  by  change  of  air,  by  sea-bath¬ 
ing,  and  by  the  use  of  tonics,  especially  of 
iron.  The  simplest  local  treatment  consists 
in  the  rubbing  into  the  part,  night  and 
morning,  of  a  little  of  the  Ung.  plumb  i  iodidi. 
This  should  be  rubbed  in  for  five  minutes, 
and  until  the  skin  is  a  little  red.  This  treat¬ 
ment  is  more  certain  and  more  efficacious 
than  the  painting  of  the  part  with  iodine, 
which  may,  however,  be  tried  if  the  oint¬ 
ment  fails.  In  certain  cases  the  gland  resists 
all  such  treatment ;  it  remains  enlarged,  is 
painless  and  perfectly  quiescent-  Such  swell¬ 
ings  may,  for  a  while  at  least,  be  left  alone.  If, 
for  any  reason,  their  removal  seems  needed 
and  they  are  solitary  and  well  isolated,  they 
may  be  excised,  although  the  cases  where 
excision  is  suitable  are  very  few.  If  the 
indolent  gland  remains  tender,  and  is  still 
enlarging  very  slowly  and  is  fixed  in  the 
tissues,  it  probably  contains  some  suppurat¬ 
ing  foci  in  its  ulterior.  It  is  then  best 
treated  by  thrusting  the  finest  point  of  the 
thermo-cautery  through  the  skin  into  the 
gland,  and  by  passing  the  point  in  several 
directions  through  the  gland  without  en¬ 
larging  the  skin-puncture.  A  drainage-tube 
should  be  finally  introduced,  and  the  part 
poulticed.  By  this  means  a  gland  which  has 
long  given  trouble  can  often  be  got  rid  of, 
without  leaving  any  but  the  slightest  scar. 

Frederick  Treves. 

LYMPHADENOMA. — The  primary 
non-inflammatory  tumours  of  lymphatic 
glands  have  been  subjected  to  many  clas¬ 
sifications,  are  still  surrounded  by  an  at¬ 
mosphere  of  pathological  doubt,  and  are 
burdened  with  a  confused  nomenclature. 
Under  the  term  lymphadenoma  may  be 
comprised  four  kinds  of  new  growth,  viz. : 
1.  Simple  Lymphoma;  2.  Non-Leuksemic 
Lymphadenoma ;  3.  Leukaemic  Lympha¬ 
denoma  ;  4.  True  Sarcoma.  To  each  of 
these  different  tumours  the  term  lympha¬ 
denoma  has  been  applied  by  one  author  or 
another. 

The  above  division  includes  all  the  pri¬ 
mary  non-inflammatory  growths  to  which 
the  lymph-glands  are  liable. 

1.  Simple  Lymphoma. — In  this  affection 
a  gland  enlarges  without  visible  cause.  By 
slow  and  gradual  degrees  it  forms  a  tumour, 
that  may  be  the  size  of  a  hen’s  egg  or 
even  larger.  It  is  accompanied  by  no  in¬ 
flammatory  symptoms,  by  no  pain,  by  no 
tenderness.  It  contracts  no  adhesions.  It 
is  smooth  and  rounded,  firm  but  elastic. 
It  is  usually  found  in  the  neck.  As  a  rule 
only  one  gland  is  involved,  but  one  or  even 


two  other  glands  in  the  vicinity  may  be 
affected.  It  does  not  affect  the  patient’s 
health.  It  is  a  purely  local  affection,  and 
does  not  recur  after  removal.  It  is  asso¬ 
ciated  with  no  constitutional  defect.  It 
shows,  on  section,  a  simple  homogeneous 
aspect,  and  is  composed  of  a  new  growth 
having  precisely  the  structure  of  the  follicles 
of  a  normal  gland.  It  is  difficult  to  decide 
whether  the  tumour  is  a  neoplasm  or  a 
mere  hypertrophy.  In  any  case  it  is  an 
innocent  growth. 

2.  Non-Leukemic  Lymphadenoma.  — 
This  disease  is  also  known  as  Hodgkin’s 
disease,  adenia,  pseudo-leukaemia,  malignant 
lymphoma,  and  by  the  misleading  term 
‘  lympho-sarcoma.’  In  this  form  certain 
glands  become  enlarged  without  apparent 
cause,  they  increase  in  size,  the  disease 
spreads  from  gland  to  gland  until  a  whole 
chain  is  involved.  The  tumours  formed  ap¬ 
pear  as  large,  round,  smooth  masses  made  up 
of  clusters  of  enlarged  glands.  The  disease 
usually  begins  in  the  neck,  sometimes  in 
the  inguinal  or  axillary  glands,  and  rarely  in 
those  in  the  interior  of  the  body.  In  time, 
nearly  all  the  more  conspicuous  glands  in 
the  body  may  be  affected. 

Etiology.—  The  causes  of  this  disease  are 
quite  unknown.  It  is  unconnected  with 
scrofula,  syphilis,  or  inflammation,  It  is 
somewhat  more  common  in  the  delicate. 
It  is  three  times  more  common  in  males 
than  in  females.  Most  of  the  cases  occur 
between  the  ages  of  25  and  35,  and  next 
in  frequency  between  the  ages  of  5  and  12 ; 
it  is  rare  after  45. 

Symptoms. — The  tumours  increase  with¬ 
out  inflammatory  symptoms,  are  not  ten¬ 
der,  and  are  not  painful  unless  they  grow 
quickly.  They  form  smooth,  prominent, 
bossy  tumours  which  do  not  contract  ad¬ 
hesions  and  which  remain  well  encapsuled. 
Pyrexia  is  rare.  The  patients  become  de¬ 
bilitated  and  anaemic ;  they  emaciate 
and  lose  their  appetite.  Profuse  diarrhoea 
and  dropsy  are  not  infrequently  observed, 
and  the  sufferer  dies  usually  of  exhaus¬ 
tion.  Pressure  symptoms  may  be  produced. 
Gland-tumours  in  the  neck  may  cause 
laryngeal  troubles  and  dysphagia,  sympa¬ 
thetic  paralysis,  and  congestion  of  the  great 
cervical  veins.  Tumours  in  the  thorax  may 
press  on  the  trachea  or  lung  or  gullet,  or 
may  interfere  with  the  action  of  the  heart. 
Those  in  the  abdomen  may  press  upon  the 
portal  vein  or  bile-duct,  and  produce  dropsy 
or  jaundice.  Masses  in  the  groins  or  arm- 
pits  may  cause  oedema  of  the  corresponding 
limbs.  Secondary  deposits  may  develop 
in  tiie  alimentary  canal,  the  liver,  the  kid- 
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neys,  the  medulla  of  the  bones.  The  spleen 
is  usually  conspicuously  affected,  but  it  is 
important  to  note  that  there  is  no  leukaemia. 
Death  follows,  on  an  average,  in  twelve 
months.  The  disease  may  end  fatally  in 
six  months,  or  the  patient  may  survive  two 
or  even  three  years. 

The  gland  tumours  are  distinguished 
from  those  of  scrofula  by  their  wider  dis¬ 
tribution,  their  enlargement  without  visible 
cause,  and  the  absence  of  inflammation. 
They  form  larger  masses  than  are  met  with 
in  struma,  they  do  not  suppurate  nor 
become  adherent  to  the  skin,  and  they  are 
usually  not  tender.  They  are  not  benefited 
by  a  treatment  which  would  probably  greatly 
influence  scrofulous  swellings. 

Pathology. — The  tumours  are  of  two 
kinds,  the  soft  and  the  hard.  The  former 
are  quite  soft  and  juicy,  and  homogeneous 
on  section.  The  latter  are  firm,  are  also 
homogeneous,  and  yield  but  little  juice. 
Transition  forms  between  the  two  varieties 
are  found.  Microscopically,  both  kinds  of 
tumour  are  composed  of  a  tissue  precisely 
resembling  that  of  a  normal  lymph -follicle. 
The  mass,  indeed,  is  so  like  a  gland  that  is 
composed  wholly  of  follicles.  The  second¬ 
ary  deposits  have  the  same  character.  The 
hard  lymphadenoma  differs  from  the  soft 
in  one  particular  only,  its  cell-elements  are 
not  so  numerous,  while  the  development  of 
the  reticulum  and  fibrous  parts  of  the  gland 
is  peculiarly  conspicuous.  Clinically,  the 
two  forms  are  precisely  alike  and  adopt  the 
same  course.  The  only  differences  consist 
in  the  different  physical  characters  of  the 
two  forms  of  tumour,  and  in  the  fact  that 
the  hard  lymphadenoma  forms  somewhat 
smaller  masses. 

3.  Leueabmic  Lymphadenoma.  —  This 
disease  resembles  in  nearly  all  respects, 
both  clinically  and  pathologically,  the  af¬ 
fection  just  described  as  soft  non-leuksemic 
lymphadenoma.  Microscopically  the  tu¬ 
mours  have  precisely  the  same  structure, 
and  the  appearance  of  the  growths  and  the 
characters  of  the  secondary  deposits  are 
practically  the  same  in  the  two  affections. 
Indeed,  it  may  be  said  that  there  are  only 
two  main  points  of  difference  between  these 
closely  allied  disorders.  In  the  present 
disease  the  spleen  is  more  conspicuously 
affected,  and  is  implicated  at  an  earlier 
period,  while  the  blood  presents  the  evi¬ 
dences  of  leukaemia. 

It  will  be  seen  that,  microscopically, 
these  three  forms  of  lymphatic  gland-tu¬ 
mour  are  almost  identical.  The  differences 
which  some  pathologists  have  maintained 
to  exist  between  them  are  ill-marked  and 
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questionable.  Indeed,  it  would  be  very 
difficult  to  differentiate  these  three  forms 
by  the  microscope  alone,  provided  that  the 
examination  were  limited  to  the  tumours. 
All  these  growths  would  appear  to  represent 
grades  or  degrees  of  one  common  affection. 
Why  in  one  case  the  disease  should  remain 
an  innocent  local  affection,  while  in  another 
it  assumes  malignant  characters,  and  in  a 
third  produces  leukaemia,  must  remain  at 
present  a  pathological  mystery. 

4.  True  Sarcoma. — In  rare  instances 
sarcoma  has  appeared  in  a  lymphatic  gland 
as  a  primary  tumour.  Examples  of  round- 
celled,  of  spindle-celled,  and  of  alveolar 
sarcoma  have  been  met  with  in  this  situa¬ 
tion.  The  growth  commences  in  the  con¬ 
nective-tissue  reticulum  or  in  the  tissue 
around  the  vessels.  The  tumours  differ  in 
no  way  from  sarcomatous  growths  appear¬ 
ing  elsewhere.  They  may  be  distinguished 
from  the  other  lymphadenomata  by  the 
following  features  : — Only  one  tumour  is 
formed ;  it  remains  limited,  for  a  long 
time  at  least,  to  one  set  of  glands  ;  it  tends 
to  invade  the  adjacent  parts  and  to  protrude 
through  the  skin.  There  is  no  leukaemia, 
nor  the  debility  which  is  an  early  symptom 
in  lymphadenoma. 

Treatment. — 1.  In  the  treatment  of 
simple  lymphoma  no  measure  is  of  any 
avail  short  of  extirpation  of  the  tumour  with 
the  knife.  Medical  treatment  will  neither 
retard  the  growth  of  the  neoplasm,  nor 
dimmish  its  proportions  when  it  is  fully 
formed.  Excision  is  easily  performed,  and 
the  tumour  has  no  tendency  to  recur. 

2.  In  Hodgkin’s  disease  surgical  treat¬ 
ment  is  of  little  or  no  avail.  Excision,  to- 
be  of  any  service,  must  be  performed  at  the 
very  commencement  of  the  malady,  and, 
unfortunately,  when  the  tumours  first  appear 
their  precise  nature  is  difficult  to  diagnose. 
By  the  time  that  the  nature  of  the  malady 
is  beyond  doubt,  the  case  is  probably  be¬ 
yond  any  surgical  treatment.  The  benefit 
that  has  been  obtained  from  a  free  extirpa¬ 
tion  of  the  growths  has  been  temporary 
only,  and  has  been  purchased  at  a  great 
immediate  risk  to  life.  When  one  definite 
tumour  is  causing  troublesome  symptoms 
from  pressure,  its  removal  may  give  the 
patient  much  relief.  When  the  neck  is 
involved  and  there  is  some  risk  of  laryn¬ 
geal  stenosis  from  pressure,  it  is  well  to 
perform  tracheotomy  before  the  growth  is. 
so  extensive  as  to  hide  the  trachea.  Local 
treatment  of  the  growths  by  iodine,  counter- 
irritants,  setons,  caustics,  injections  into  the- 
substance  of  the  mass,  electrolysis  and  sub¬ 
cutaneous  crushing  of  the  gland,  is  useless 
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when  not  actually  harmful.  The  patient 
should  be  placed  under  the  most  favourable 
hygienic  conditions.  Cod-liver  oil  should 
be  administered,  and  in  every  case  iron. 
This  may  be  given  in  the  form  of  the  sul¬ 
phate  or  the  perchloride,  and,  when  these 
forms  are  not  well  borne,  trial  may  be  made 
of  the  hypophosphite  or  of  Parrish’s  chemi¬ 
cal  food,  or  of  Easton’s  syrup  or  Bravais’  iron. 
Much  good  often  attends  the  use  of  the  syrup 
of  the  iodide  of  iron.  The  iron  should  be 
given  with  quinine  or  with  nux  vomica.  In 
some  cases,  especially  when  the  patient’s 
health  is  still  fairly  good,  benefit  has  followed 
the  administration  of  iodide  of  potassium  in 
increasing  doses  (from  5  grains  three  times 
a  day  to  20  or  30  grains).  Many  physicians 
strongly  recommend  arsenic.  It  should  be 
given  in  increasing  doses,  until  at  last  20  or 
30  minims  of  Fowler’s  solution  are  taken 
every  day. 

3.  In  leukeemic  lymphadenoma  any  sur¬ 
gical  interference  is  distinctly  counter-indi¬ 
cated.  The  treatment  of  the  case  is  the 
treatment  of  a  case  of  leukaemia. 

4.  The  treatment  of  sarcoma  of  lym¬ 
phatic  glands  differs  in  no  way  from  the 
treatment  of  that  growth  when  attacking 
other  superficial  parts.  See  Sarcoma. 

Frederick  Treves. 

LYMPHANGIECTASIS  and  LYM¬ 
PHANGIOMA. —  The  lymphatic  vessels 
are  liable  to  the  same  species  of  dilatation 
and  the  same  kind  of  varix  that  are  met 
with  in  the  blood-vessels.  They  may  pre¬ 
sent  conditions  that  have  their  counterpart 
in  nsevus,  in  varicose  veins,  and  in  arterial 
varix  or  cirsoid  aneurism.  To  the  lesser 
degrees  the  term  ‘  lymphangiectasis  ’  is  ap¬ 
plied,  to  the  more  pronounced  the  term 
‘  lymphangioma.’  In  the  milder  forms — as 
seen  in  the  surface  lymphatics — the  vessels 
are  dilated  and  tortuous.  The  dilatation  is 
usually  unequal.  Ampullae  are  apt  to 
form,  especially  in  the  vicinity  of  the 
valves,  and  to  appear  under  the  thinned 
integument  as  minute  vesicles.  The  dilated 
vessels  themselves,  moreover,  can  be  both 
seen  and  felt  beneath  the  skin,  which  is 
apt  to  become  atrophied  over  them. 

When  the  smallest  vessels  are  most  in¬ 
volved,  distinct  networks  of  varicose  lymph¬ 
atics  may  be  formed  (Reticular  L.),but  when 
the  larger  trunks  are  attacked,  a  series 
of  long  tortuous  tubes  only  is  to  be  seen 
(Tubular  L.).  In  some  cases  of  tubular  lym¬ 
phangiectasis  the  varicosity  may  be  con¬ 
siderable,  and,  in  one  reported  instance,  the 
inguinal  lymphatics  were  so  dilated  as  to 
be  mistaken  for  a  hernial  protrusion. 


In  certain  instances  the  lymphangiectasis 
is  congenital.  In  others  it  has  followed  upon 
occlusion  of  some  lymphatics  after  lymph¬ 
angitis.  In  another  series  of  cases  one  may 
assume  that  the  dilatation  has  been  pro¬ 
duced  by  conditions  resembling  those  that 
cause  varicose  veins.  The  condition  is 
more  common  in  tropical  countries  than  in 
Europe  or  in  colder  climates.  The  parts 
most  often  attacked  are  the  lower  limb, 
the  scrotum,  and  the  lower  half  of  the 
abdomen. 

Lymphangiectasis  is  often  associated 
with  solid  oedema  of  the  parts  concerned, 
and  with  some  local  malnutrition.  The 
little  vesicular  ampullae  are  apt  to  rupture, 
and  to  lead  to  a  troublesome  lymphorrhoea. 
These  dilated  vessels,  moreover,  are  fre¬ 
quently  the  seat  of  lymphangitis. 

The  treatment  of  lymphangiectasis  is 
purely  palliative,  The  parts  should  be  pro¬ 
tected  from  pressure  and  injury,  should  be 
kept  raised  when  possible,  and  should  be 
supported  by  slight  elastic  pressure. 

In  lymphangioma  vessels  of  good  size 
are  involved.  They  are  extremely  dilated, 
and  form  large  ampullae,  and  cavities  of 
the  most  varied  shapes.  Adjacent  cavities 
1  are  apt  to  break  into  one  another,  until  a 
mass  of  intercommunicating  cavernous 
spaces  and  passages  are  formed,  all  lined 
with  endothelium.  The  condition  is  iden¬ 
tical  with  that  known  in  the  blood  vascular 
system  as  cavernous  angioma,  and  is  there¬ 
fore  usually  termed  lymphangioma  caver- 
nosum.  This  condition  is  probably  always 
congenital.  It  underlies  many  hypertrophic 
conditions,  such  as  macroglossia,  macro- 
chelia,  and  certain  forms  of  elephantiasis, 
and  is  said  by  some  to  be  the  actual  cause 
of  congenital  hydrocele  of  the  neck.  It  is, 
moreover,  very  generally  acknowledged  to 
be  the  anatomical  basis  of  certain  forms  of 
‘  giant  growth  ’  in  the  lower  limb.  In  some 
instances  the  lymphangioma  has  assumed 
the  form  of  an  isolated  cystic  tumour,  and 
has,  when  in  this  condition,  been  incised, 
under  the  impression  that  it  was  a  chronic 
abscess. 

Such  isolated  tumours  have  been  ex¬ 
cised  with  success.  Omitting  these  excep¬ 
tional  tumours,  the  treatment  of  lymphan¬ 
gioma  cannot  be  considered  apart  from 
the  conditions  of  tissue  to  which  it  leads, 
such  as  macroglossia,  giant -growth,  and 
the  like. 

A  lynVphangioma  may  involve  the  chan¬ 
nels  of  a  lymph-gland,  and  a  large  cystic 
tumour  be  in  consequence  produced.  To 
such  growths  the  term  lymphadenectasis 
has  been  applied.  Frederick  Treves. 
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LYMPHANGITIS,  or  ANGIOLELT- 
CITIS. — These  terms  are  applied  to  an  in¬ 
flammation  of  the  lymphatic  vessels.  The 
inflammatory  process  is  not  necessarily 
limited  to  the  lymphatics.  Indeed,  in 
nearly  every  instance  of  lymphangitis  there 
is  a  visible  implication  of  the  corresponding 
glands.  In  the  milder  forms  this  impli¬ 
cation  may,  however,  be  so  slight  that  its 
effects  may  not  be  perceptible.  The  terms 
are  conveniently  applied  to  cases  where 
the  inflammation  of  the  lymph-vessels  is 
conspicnons,  and  is — for  a  time  at  least — 
predominant. 

Causes. —  Lymphangitis  is  in  almost 
every  instance  secondary.  Some  irritative 
process  is  excited  among  certain  lymph-ra¬ 
dicles  ;  an  inflammation  follows,  which  runs 
along  the  lymphatic  vessels.  The  primary 
lesion  is  usually  inflammatory,  and  depends 
upon  a  wound,  stab,  prick,  or  abrasion,  or 
upon  some  ulceration  or  purulent  collec¬ 
tion.  Lymphangitis  has,  however,  followed 
upon  simple  sprain,  and  even  upon  long- 
continued  or  rough  friction  of  the  skin. 
Cases  of  sunburn — especially  when  involv¬ 
ing  the  forearm — are  often  associated  with 
quite  an  extensive  lymphangitis  of  slight 
degree.  The  larger  lymphatic  vessels  may 
be  involved  by  the  direct  spreading  to  their 
walls  of  some  inflammatory  process  in 
their  vicinity.  Some  individuals  are  much 
more  liable  to  lymphangitis  than  others, 
and  especially  those  who  are  in  feeble 
health,  or  who  are  the  subjects  of  Bright’s 
disease,  or  who  have  been  debilitated  by 
alcoholism.  The  disease  is  more  common 
during  youth  and  adult  life  than  during 
childhood  and  in  old  age.  The  local  ex¬ 
citing  cause  may  be  very  trivial — a  slight 
scratch,  a  minute  puncture,  the  sting  of  an 
insect.  In  many  cases  it  has  probably  been 
overlooked,  and  the  lymphatic  trouble  re¬ 
garded  as  primary.  Lymphangitis  is  es¬ 
pecially  apt  to  occur  when  the  body  has 
been  inoculated  with  decomposing  animal 
matter  ( see  Poisoned  Wounds).  It  is  often 
met  with,  therefore,  in  medical  men,  in 
those  engaged  in  dissecting,  in  butchers, 
cooks,  &c.  In  suppurative  affections,  it  is 
most  commonly  met  with  in  cases  where 
pus  is  closely  retained.  It  is  more  likely  to 
attend  a  minute  abscess  of  the  finger,  where 
a  bead  of  pus  is  retained,  than  the  large 
suppurating  surface  of  an  amputation  flap. 
There  are  certain  forms  of  lymphangitis 
due  to  specific  poisons,  as  illustrated  by 
those  attending  erysipelas,  malignant  pus¬ 
tule,  glanders,  pyremia,  &c. 

Pathology.  —  The  inflammation  most 
conspicuously  involves  the  outer  coat  of  the 


vessel,  and  the  mischief  is  peculiarly  apt  to 
spread  to  the  adjacent  connective  tissue. 
The  intima  becomes  opaque,  and  its  epithe¬ 
lium  degenerates. 

The  contents  of  the  inflamed  vessel  are 
no  longer  clear.  They  often  appear  fatty,  or 
even  puriform.  Sometimes  the  contained 
lymph  coagulates,  and  the  vessel  becomes 
plugged.  In  slight  cases  complete  resolu¬ 
tion  follows,  the  vessels  remaining  a  little 
dilated  for  a  while.  In  a  severer  grade  of 
the  disease,  the  walls  of  the  lymphatics 
remain  greatly  thickened,  the  adjacent 
connective  tissue  is  sclerosed,  and  the  lu¬ 
men  of  the  tubes  is  narrowed  or  obliterated. 
The  coagula — when  they  exist — may  be¬ 
come  organised,  or  may  break  down  into  a 
pus-like  matter.  In  the  severest  cases  of 
lymphangitis,  the  walls  of  the  lymph-ves¬ 
sels  and  the  connective  tissue  outside 
those  walls  suppurate,  pus  fills  the  interior 
of  the  lymphatics,  and  the  involved  parts 
may  slough,  or  at  least  undergo  extensive 
destruction.  Suppurative  lymphangitis  is 
often  the  starting-point  for  a  severe  and 
wide-spread  inflammation  of  the  cellular 
tissue.  See  Cellulitis. 

Symptoms. — To  take  a  typical  case. 
Let  it  be  supposed  that  a  man  has  an  abra¬ 
sion  upon  his  knuckle,  which  becomes  in¬ 
fected  with  some  putrid  matter.  For  one  or 
two  days  nothing  takes  place,  then  about 
the  wound  an  extensive  red  areola  appears. 
This  is  due  to  implication  of  the  primary 
lymphatic  network  (reticular  lymphangitis). 
From  this  areola  lines  are  soon  to  be  seen 
running  up  the  forearm  to  the  gland  above 
the  inner  condyle,  and  towards  those  in 
the  axilla.  These  lines  are  of  a  faint  pink, 
are  sometimes  straight,  sometimes  wavy,  and 
always  very  narrow  (tubular  lymphangitis). 
They  soon  become  painful  on  pressure, 
palpable  to  the  touch,  and  usually  in 
time  form  perceptible  cords,  while  the  red¬ 
ness  over  them  becomes  more  diffused  and 
less  distinct.  One  or  more  glands  will  now 
be  distinctly  enlarged  and  tender,  and,  with 
the  development  of  the  glandular  inflam¬ 
mation,  the  inflamed  lymphatics  will  be¬ 
come  less  conspicuous.  The  affected  parts 
of  the  limb  are  hot,  and  the  seat  of  a 
burning  or  throbbing  pain.  If  many  lymph- 
vessels  are  involved,  oedema  will  appear 
as  a  result  of  the  blocking  of  the  lymphatic 
channels.  The  disease  may  be  ushered  in 
with  a  rigor.  There  is  a  good  deal  of 
pyrexia,  a  feeling  of  malaise,  and  a  certain 
amount  of  prostration.  At  the  end  of  a 
few  days  or  a  week  the  inflammation  sub¬ 
sides,  and  the  parts  are  restored  to  their 
normal  condition.  As  a  rule,  the  oedema, 
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when  it  exists,  is  slow  to  disappear,  and 
usually  the  adenitis  persists  for  a  while, 
and  often  runs  on  to  suppuration.  In  other 
cases  the  areola  around  the  wound  may 
be  very  slight :  there  may  be  little  reticular 
lymphangitis.  There  may  be  tracks  of 
tissue  free  from  all  evidences  of  disease 
between  the  wound  and  the  inflamed 
lymph -canals,  or  between  this  tubular 
lymphangitis  and  the  enlarged  glands.  The 
trouble  may  pass  on  to  suppuration,  This  : 
may  spread,  and  involve  extensive  tracts 
of  the  subcutaneous  cellular  tissue.  More 
frequently  the  suppuration  occurs  in  the 
glands,  and  in  either  case  the  condition 
may  lead  to  septicaemia  or  pyaemia. 

When  the  deep  lymphatics  of  a  part  are 
involved,  the  redness  may  be  absent  or 
present  only  in  patches.  The  pain  will  be 
very  severe,  and  the  part  very  tender. 
There  will  be  much  swelling,  which  will 
be  more  or  less  diffused.  When  suppura¬ 
tion  occurs  in  these  cases,  a  very  grave 
cellulitis  may  ensue.  In  any  case  the  lymph-  j 
vessels  may  become  occluded,  some  lymph- 
cedema  may  persist,  and  the  part  become 
brawny  and  hypertrophied. 

The  prognosis  in  lymphangitis  is  good. 
The  only  risk  to  life  depends  upon  the  sup¬ 
puration,  and  death  may  ensue  from  any 
of  the  fatal  issues  that  may  attend  suppura¬ 
tion.  Other  things  being  equal,  it  may  be 
said  that  the  nearer  the  lymph-disturbance 
is  to  the  periphery,  the  less  grave  is  the 
morbid  condition, 

Treatment. — The  primary  cause  of  the 
lymphangitis  should  be  sought  for  and 
carefully  treated.  Any  collections  of  pus 
at  the  primary  focus  should  be  freely 
opened,  and,  after  having  been  well  washed 
with  a  solution  of  carbolic  acid  or  corrosive 
sublimate,  the  part  should  be  treated  with 
a  charcoal  poultice.  The  freest  vent  must 
always  be  given  to  the  pus.  Unhealthy 
wounds  should  be  cleansed  in  the  same 
way,  and  then  dressed  with  iodoform  pow¬ 
der,  or  poulticed  if  they  are  sloughy  and 
not  suppurating  freely.  To  simply  abraded 
surfaces  evaporating  lead  lotion  may  be 
applied.  The  affected  part  must  be  kept  , 
at  rest.  If  a  limb  be  involved  it  should 
be  raised.  No  application  seems  to  better 
suit  the  parts — 'the  actual  seat  of  a  lym¬ 
phangitis — than  an  evaporating  lead  and 
spirit  lotion,  or  the  free  application  of  bel¬ 
ladonna.  Any  severe  tension,  and  any 
suppurative  focus,  should  at  once  be  re¬ 
lieved  by  free  incision ;  and  at  some  hos¬ 
pitals  the  practice  obtains  of  still  applying  I 
cold  after  the  matter  has  been  evacu¬ 
ated. 


Quinine  should  be  given,  and  to  this 
drug  percliloride  of  iron  may  be  added 
in  a  few  days.  Any  swellings  that  may 
persist  will  probably  be  relieved  by  posi¬ 
tion,  by  friction  or  massage  of  the  parts, 
or  by  the  continued  application  of  the 
elastic  bandage,  Frederick  Treves. 

LYMPHOMA.  See  Lymphadenoma. 

LYMPHORRHCEA  or  LYMPHOR- 
RHAGIA. — These  terms  are  employed 
to  denote  an  escape  of  lymph  upon  the 
surface  of  the  body  through  an  abnormal 
opening  in  a  lymphatic  vessel.  In  almost 
every  wound  lymphatics  must  be  cut  and 
lymph  escape.  The  fluid,  however,  being 
translucent  and  very  trifling  in  amount, 
and  mixed  at  the  same  time  with  blood,  is 
not  perceived.  The  flow  of  lymph  from  a 
wound,  moreover,  would  appear  to  very 
soon  cease.  In  wounds  of  large  lymphatic 
trunks,  as  in  a  punctured  wound  of  the 
groin,  where  no  blood-vessel  of  any  size 
has  been  pricked,  the  escape  of  lymph  may 
be  sufficiently  copious  and  sufficiently  long- 
continued  to  attract  attention.  Instances, 
however,  of  this  occurrence  are  exceedingly 
rare.  In  lymphorrhoea  the  discharge  of 
lymph  is  very7-  copious.  It  comes  away  in 
drops,  and  many  ounces,  and  even  several 
pounds,  may  escape  in  the  course  of 
twenty-four  hours.  It  is  probable  that  in 
every  case  there  is  some  abnormality  or 
disease  of  the  lymphatic  system.  The 
state  of  the  lymph-vessels  may  be  similar 
to  that  of  the  blood-vessels  in  haemophilia, 
or  there  may  be  some  obstruction  in  the 
tube  above  the  seat  of  the  fistulous  open¬ 
ing.  With  regard  to  this  latter  point,  it 
may  be  noted  that  lacteals  have  been 
found  ruptured  after  closure  of  some  of 
the  main  vessels  by  the '  pressure  of  a 
tumour  ;  and  immense  quantities  of  chyle 
and  lymph  have  been  thus  poured  into  the 
peritoneal  cavity.  In  by  far  the  greater 
number  of  the  cases  of  lymphorrhoea  the 
involved  vessels  are  dilated  or  varicose 
( see  Lymphangiectasis),  and,  indeed,  com¬ 
paratively  few  cases  of  lymphorrhoea  have 
been  reported  where  this  condition  of  the 
vessels  has  not  been  apparent.  Lymph¬ 
orrhoea  has  occurred  after  wounds,  after 
slight  operations  such  as  venesection,  after 
the  opening  of  abscesses,  and  after  incisions 
into  inflamed  and  enlarged  glands.  It  has 
occurred  also  from  the  surface  of  an  ulcer. 

In  many  cases  varicose  lymph-vessels 
have  ruptured  spontaneously^  or  have  been 
cut  into — when  very  large — under  an  erro¬ 
neous  impression  as  to  their  nature.  Lym- 
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pliorrhcea  has  followed  the  spontaneous 
bursting  of  a  gland-abscess,  and  of  small 
purulent  collections  the  result  of  suppura¬ 
tive  lymphangitis.  The  condition  has  been 
most  frequently  met  with  in  the  lower 
limb,  and  especially  in  the  groin  or  thigh. 
The  lymph  escapes  drop  by  drop,  in  the 
form  of  a  clear,  colourless  fluid,  which  may 
sometimes  have  a  faint  yellowish  or  red¬ 
dish  tint,  and  occasionally  an  opalescent 
appearance.  It  usually  flows  more  freely 
during  movement  and  when  the  patient  is 
standing.  It  varies  in  quantity  from  time  to 
time  without  apparent  reason.  In  certain  in¬ 
stances  as  much  as  five  pounds  is  said  to  have 
escaped  in  twenty-four  hours.  More  usually, 
the  amount  escaping  in  a  day  would  be 
a  matter  of  ounces.  The  fluid  coagulates 
into  a  flimsy  clot,  and  hangs  from  the 
wound  like  a  whitish  fungus.  In  one  or 
two  instances  of  lymphorrhoea  from  the 
scrotum  or  groin  the  escaping  fluid  has 
been  milky,  and  in  these  cases  some  abnor¬ 
mal  communication  with  the  lacteals  or  the 
thoracic  duct  has  been  assumed. 

Lymphorrhoea  only  affects  the  health 
when  it  is  profuse  and  long-abiding.  When 


due  to  wound  and  involving  a  normal 
vessel,  the  discharge  very  soon  ceases. 
When,  however,  the  vessels  are  dilated  or 
varicose,  and  when  the  abnormal  opening 
has  formed  spontaneously,  a  very  trouble¬ 
some  fistula  is  apt  to  be  left,  which  may 
become  more  or  less  permanent. 

In  treating  these  cases,  the  limb  should 
be  raised  and  the  part  placed  at  rest.  The 
skin  should  be  kept  cool,  and  the  extremity 
compressed  by  an  elastic  bandage  lightly 
applied.  The  fistula  may  be  induced  to 
close  by  long-continued  pressure,  applied 
by  means  of  a  truss  or  a  pad  and  bandage  ; 
or,  failing  this,  its  margin  may  be  touched 
from  time  to  time  with  the  actual  cautery. 
Beyond  this  little  can  be  done,  and  any 
attempt  at  a  plastic  procedure  would  pro¬ 
bably  end  in  failure.  The  patient’s  strength 
should  be  supported  by  tonics  and  a  liberal 
diet.  Frederick  Treves. 

LYMPHO  SARCOMA.  See  Lympha- 
denoma. 

LYMPH-SCROTUM.  See  Elephan¬ 
tiasis  Arabum. 
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The  Editor  has  endeavoured  in  all  cases  to  obtain  the  assistance  of  the  most  competent 
students  of  special  periods  or  departments  of  history.  He  has  received  a  great  number  of 
important  articles  from  writers  of  recognised  authority,  and  he  has  to  express  his  sincere 
gratitude  for  the  invaluable  help  given  by  the  officials  at  the  British  Museum,  the  Bodleian 
Library,  and  other  institutions.  A  great  mass  of  information  will  be  given  from  hitherto 
unpublished  sources ;  and,  in  the  case  of  recent  lives,  much  valuable  help  has  been  afforded  by 
the  friends  and  relatives  of  the  subjects  of  the  articles.  Any  assistance  of  that  kind  in  future 
will  be  thankfully  acknowledged. 


EXTRACTS  FROM  A  FEW  OF  THE  PRESS  NOTICES  OF  VOLUMES  IV.  &  V. 


The  Athenaeum. — ‘  The  present  volume  is,  perhaps,  a 
"better  test  of  the  work  of  Mr.  Stephen  and  his  staff  than 
any  one  of  its  predecessors,  since  it  happens  to  contain 
few  names  of  great  literary  or  historical  importance.  No 
one  had  any  doubt  that,  for  a  publication  like  this,  scholars 
and  specialists  could  be  got  who  would  write  the  lives  of 
our  great  men  as  w'ell  as  they  could  be  written.  But  how 
would  the  smaller  people  be  treated  ?  It  is  in  this  depart¬ 
ment  that  most  Biographical  Dictionaries  are  so  painfully 
wanting.  An  examination  of  this  instalment  leads  to 
the  conclusion  that  the  comparatively  thankless  task  of 
writing  short  articles  about  unknown,  and  often  un¬ 
interesting,  persons  has  been  carried  out  with  as  much 
zeal  and  industry  as  the  more  congenial  labour  of  com¬ 
posing  biographical  essays  upon  the  greater  names.’ 

The  Contemporary  Review.—*  The  fifth  volume  of 
■“The  Dictionary  of  National  Biography”  carries  the 
work  down  as  far  as  “  Bot.”  One  of  its  best  articles  is 
Mr.  Leslie  Stephen’s  on  James  Boswell ;  and  others  of 
some  importance  are  those  on  Admiral  Blake,  by  Professor 
Laughton,  on  Hector  Bocce,  by  Mr.  HUneas  Mackay,  on 
St.  Boniface,  by  Mr.  E.  Maunde  Thomson.  The  work 
continues  to  be  characterised  by  the  same  careful  reliance 
on  original  authorities  and  the  same  succinct  and  effective 
statement  as  before.’ 

Truth. — ‘  I  see  that  “  The  Dictionary  of  National 
Biography,”  edited  by  Mr.  Leslie  Stephen,  is  in  the  fifth  of 
its  fifty  volumes  ;  and  that  these  five  volumes,  according 
to  the  legion  of  experts  who  have  pronounced  upon  them. 


are  as  near  perfection  as  it  was  possible  to  bring  them  in 
all  the  qualities  essential  to  such  a  work— clearness  and 
terseness  of  style,  exhaustiveness  of  research,  and  com¬ 
pactness  and  proportion  of  arrangement.’ 

The  Graphic. — ‘Volume  V.  of  “The  Dictionary  of 
National  Biography  ”  takes  us  as  far  as  Bottisham,  and 
shows  on  the  whole  the  same  care  and  thoroughness, 
and  skilful  fitting  of  men  to  their  work,  as  did  the  pre¬ 
ceding  volumes.’ 

The  Guardian. — ‘  Two  volumes  more  of  this  great 
work  have  appeared  since  our  last  notice.  But  they  have 
not  exhausted  the  fertile  letter  B,  and  range  only  from 
“Beal”  to  “  Bottisham.”  Within  these  limits  there  are 
crowds  of  Booths  and  Bennetts,  Blakes  and  Bernards, 
stamped  with  various  degrees  of  fame.  We  have  vainly 
looked  for  any  omission  of  a  name  known  to  us  before, 
a:id  have  only  found  instead  multitudes  that  we  had 
never  heard  of.  The  list  seems  to  be  quite  exhaustive.’ 

Manchester  Examiner  and  Times.— ‘In  reviewing 
the  previous  volumes  of  this  noble  work,  we  have  dwelt 
at  considerable  length  upon  its  general  characteristics, 
and  may  content  ourselves  with  a  brief  notice  of  the 
contents  of  the  present  instalment.  As  time  goes  on, 
and  volume  succeeds  volume  with  commendable  rapidity, 
we  become  more  and  more  strongly  convinced  that  to 
Mr.  Leslie  Stephen  will  be  unanimously  awarded  the 
honour  of  having  brought  into  being  one  of  the  most 
valuable  works  of  reference  in  the  English  language.’ 
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